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New Yobk, January 16, 1874. 
Geneeal : I Lave the honor to transmit herewith the report of the 
board appointed by Special Orders No. 108, War Department, Adjutant- 
General's Office, Washington, D. C, May 31, 1873, "to decide upon the 
caliber of guns to be tried, and the ammunition to be used, in the experi- 
ments and tests of two Gatling guns of large caliber for flank-defense of 
fortifications," &c., &c. 

The minutes of the proceedings of the board form a part of the report. 
The board desire to express their sense of the obligations they are 
luider to Col. W. F. Barry, commanding the artillery school, and to Maj. 
T. G. Baylor, commanding the arsenal at Fortress Monroe, for facilities 
afforded and courtesies extended to the board during the trials. 
Very respectfully, your obedient servant, 

Q. A. GILLMORE, 
Major of Engineers, Bvt. M<0. Gen., President of Board. 
The Chief op Ordnance, U. S. A., 

Washington, B. C. 



REPORT. 



MINUTES OF THE PROCEEDINGS OF A BOARD CONVENED 
AT HARTFORD, CONN., BY VIRTUE OF THE FOLLOW- 
ING ORDER: 

[Special Orders No. 108.— Extract.] 
War Depaktment, Adjutant-General's Office, 

Washington, B. C, May 31, 1873. 

2. A board to consist of Jlnj. Q. A. Glllmore, Corps of Engineers; Blaj. 
T. .T. Treadwcll, Ordnance Department; Capt. Lorenzo Lorain, Tliird 
Artillery, is appointed to meet at Hartford, Conn., on the .'itli daj- of June, 
1873, or as soon thereafter as practicaljlo, to decide upon tlie caliber of guns 
to be tried, and the ammunition to be used, in the experiments and tests of 
two Gatling guns of large caliber for flank-defense of fortifications, author- 
ized by act of Congress approved March 3, 1873, published in General 
Orders No. 44, March 22, 1873, from this Office. 

The board will fix upon a programme for the trial, and is authorized 
to adjourn and meet again, at the call of the president of the board, at sucli 
place as may be decided on for the tests and experiments. 

The board will make their report to the Cliief of Ordnance. 

The junior member of the board will act as recorder. 

By order of the Secretary of War : 

E. D. TOWNSEND, 

A(ljntmt-Gcneml. 

Official : 

J. P. Martin, 

Assistant Adjutant- General. 
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IIaetfoud, Conn., June 5, 1873 
The boanl mot pursuiint to the foregoin},' order, all the members being 
present. 

A letter from the Chief of OrJnauco and a copy of General Orders 
No. 44, War Department, Adjutant-General's Office, March 22, 1873, 
promulg-ating the act of Congress under which the board was organized, 
were presented and read by the recorder. 

Tlie board then proceeded to the examination of two 1-inch Gatling 
guns and corresponding anununition presented by the Gatling Gun Com- 
pany, and tlicn adjourned to meet in New York City at 10 o'clock a. m., on 
the Cth. 



Nhw York, June G, 1873. 
T\n- honvil met [uirsuaut to iidjouniment, all the members being pres- 
ent, and conchided that, before submitting any programme for the experi- 
ments and tests, It is desirable to obtain all the official reports and infonna- 
tion possible, in reference to the Gatling gun, on file in the Ordnance I)e- 
pavtineut. 

The president of the board was requested to obtain the desired infor- 
The board adjourned to meet at the call of the president. 



New Y'oek, June 20, 1873. 
Tlie board met pursuant to the call of tlie president, all the members 
being present. 

The president of the board laid before it for consideration a number of 
official reports of experiments with the Gatling gun, and of competitive 
trials between the Gatling and other gims, received from the Chief of Ord- 

[For a list of these reports see " Synopsis of the previous reports and 
competitive trials with the Gatling gun,'' page 19.] 

The board adjourned to meet at West Point, N. Y., on the 2l9t 
instant, for the purpose of ascertaining if a suitable practice-ground could 
be had at that place. 
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West Point, N. Y., Jum 21, 1873. 

The board mot pursuant to adjournment, all the members being pres- 
ent, and after a careful examination concluded that there was no suitable 
{ground for conducting the contemplated tests and experiments in that Vicinity. 

The board adjourned to meet in New York on the 23d instant. 



New Yoek, June. 23, 1873. 
The board met pursuant to adjournment, all the members being pres- 
ent, and agreed upon the partial programme set forth in the following letter 
to the Chief of Ordnance : 

Abmy Building, New Yoek, Jwm 23, 1873. 

General: 

From the information and reports supplied from the office of the Chief 
of Ordnance, it is thought that two Gatlingguns differing very considerably 
in caliber, the larger firing canister at comparatively short ranges, and the 
smaller firing solid shot at longer ranges, should be first placed in competi- 
tion with the 8-inch siege-howitzer and the 12-pounder Napoleon gun. 

The Gatling guns recommended for trial are the 1-inch and the 0.42- 
inch calibers. 

AMMUNITION. 

Tlie board recommends that ammunition be prepared as follows : 

For the 1-ineh Gatling gun : 

1,000 roimds of canister made -with 18, or, better, if possible, with 21 balls 
of same size as now used, reducing end of cartridge to facilitate feed- 
ing, omitting large ball, and closing end with pasteboard wad. 

1,000 rounds of canister made as above, substituting for the balls lead 
cylinders of the same diameter and length as the balls. Tlie standard 
length of cartridge will fix the number of tiers of cylinders. 

2,000 rounds of canister as now made. 

1,000 rounds of solid shot as now made. 

For the 0.42-inch Gatling gun : 

6,000 rounds hardened projectiles. 



8 

For die 8-inch siege-liowitzer : 
SO rounds servico-canister. 

50 loiintls special canister of tlio same hngtii and weight as service-pro- 
jectile, but filled tvith lead balls, five to the pound. 
For the 12-i)ounder Napoleon gun: 
50 rounds of service-canister. 

50 rounds of special canister of same length and weight as service-projectile, 

but filled with lead balls, eleven to the pound. 
50 rounds of spherical case. 

One frame and canvas tsxrget U feet by 45 feet, suitably divided into acpuires 
by horizontal and vertical lines, with extia canvas for renewing the 
cover. 

One penetration target. 

The board submit this as a partial programme only, to bo supplemented 
l.)y such additional trials as may suggest themselves din-ing the first scries 
of experiments, and recommend that the guns, annnunition, and other 
materials specified above, be sent to the commanding officer of the arsenal 
at Fortress Monroe, with instraction to extend to the board such necessary 
assistance as they may require in conducting the trials. 
Very respectfully, your obedient servant. 

Q, A. GlLLMOllE, 
Major of Enijiiiccrs, Brevet Major-General, 

President of Board. 
To the CiiiKK OF Orbkance, United States Army, 
Washington, D. C. 
The board adjourned to meet at Fortress Monroe at the call of the 
president. 

Fortress Monroe, Va., 

September 30, 1873. 

Tlie board nuit pursuant to the call of the president, all the members 
being present. 

The president of the board laid before it a letter from the Chief of 
Ordnance, approving the programme as recommended by the board. 
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The boai'd then proceeded to the trials set forth in their programme ; 
for tlie general results of which see the body of the report and accompany- 
ing targets. Tlie board being dissatisfied witli the performance of the tinie- 
fusos, recommended additional trials as set forth in the following letter to 
the Chief of Ordnanc* : 

Nkw YoJtK, Udohcr C, 1873. 
Gjjskbaj.; I have the honor to report tluit the board for testing the 
Gatling guns met at Fortress Monroe, Va., on Tuesday, the 30th ultimo, 
prosecuted their labors until Saturday evening, the 4tli instant, and tlien 
adjourned without bringhig tlieir trials to a close. 

The (ionipetittve trials with 8-inch canister, within suitable range for 
that kind of projectile, wore satisfactory and conclusive ; bnt at longer ranges 
the results were nnif<.>rndy bad, with case-shot, from botli.tlie 8-inch howitzer 
and 12-pounder Napoleon gun, owing to bad fuses. 

'I'lie board are unam'uiously of the opinion that the trials should embrace 
ranges of 800, 1,000, and even 1,200 yard,s, for tlie reasons that, although 
ranges of 150 to 200 yards will sufttc-e for the flanks of moat of our perma- 
nent works, longer ranges are necessary for field-works, especially detached 
works in which the guns in the flanks command the approaches for con- 
siderable distances. 

After full (■oiifcreucc « itli Cdlonel ]ia} lor, the board recommend tliat 
ho 1)0 authorized to prepiu'o 30 rounds of c,T.se-shot for the 8-incli howitzer 
and 30 rounds of ease-sliot for the 4.J-iiicli rifle, with concussion or otlier 
fuses, as in his judgnicut lie sluill deem liest. Colonel Baylor thought ho 
could get this ammunition reud)- 1)}- the last wiH'k of the present month. 
Very respectful!}-, your obedient serv ant, 

Q. A. GlLLMOEh:, 
Major of Enyuiecrs, IlnrH Major-GcucraJ, 

United SMi's Army, President of Board. 
Brigadier-General A. B. Dyee, 

Chief of Ordnance, United SUUes Army, 

WnsMngton, I). C. 

Colonel Baylor was also requested to construct ten targets of one-inch 
yellow-pine boards, each 6 feet liigh and 50 feet long, to represent a colunm 
of infantry, by companies at full distance, approaching or retiring from the 
2 G G 
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biitteiy, the iioiirost ("oiiiiMiny being; 1,000 yiinls tvom the gun. Tlio targets 
to bo jdiiced bebiiiil eiioU othov in rtiiceussion foot iiiHirt. 

Tiie board iidjounu'd to luui^t lit Fortit'ss Monroe nt the call of the 
president. 

FoiiTKKss JIoMiOE, Xorciiihci- 11, 187;i. 

The board met pursuant to the call of the president, all the niend)er.s 
being present, and proceeded to coutiiuie the trials in accordance with th(i 
ai)proved progrannne; the results of which ar(> given in the body of tlio 
rejiort and tlie accouij)anying targets. 

The board a.ljournod to meet at call of the president, 



New YoitK, Ihrcmhr 20, 1873. 

'['lie board met pursuant to the call of the ])resident, all tlie members 
b.'ing i)res(.nt, and proceeded to a discussion of the results of the trials, and 
the preparation of their report. Having agreed upon the recommendations 
to be made, the loim ol uiM.it, md tin diai.utei ot the diaw iug- and 
diaL;ram.s ot target.s to accompany tlie same, the board adjourned to meet 
anain at the ("all of the president, should another nusetinff be deemed 
neces.sary, otherwi.se the report to be sent by the president to the other 
members for their signatures. 

Xo subsequent meeting was held. 



11 



. Tlie Giitliiif? gun, shown on its Ciii riage in Fig-. 1, niiiy be described as 
consisting of a number ol very simple breech-loading rifled bairels grouped 
around and revolving about a common axis, with wliich they lie parallel. 
These component barrels are loaded and fired while revolving, the empty 
cartridge-shells being ejected in continuous succession. Each baiTcl is fired 
only once in a revolution, but as many successive shots ai-e delivered during 
that time as there are difterent barrels, so that the ten-bairel Gatling gun 
fires ten times in one revolution of tlie group of ban-els. The action of 
eacli part is therefore quite Jelilierato, wlille collectively the discharges are 
frequent. The woi-king of the gun is simple. One man places one end of 
a feed-case full of cartridges into a ho])per at the top of the gun, while 
another man turns a crank by which the gun is revolved. As soon as the 
supply of cartridges iu one feed-case is e.\.hansted, another case may be 
substituted without iutei-ruptiiig the revolution or the succession of dis- 
charges. The usual number of barrels composing tlie gun is ten. The 
mechanism by wliich the aescril)ea results are effected is sinq)le, aud can be 
readily understood from the follo^v•ing description ami the accompanying 
plates: 

'I'he ten l)arrels aregronped around a central sliaft, and ])arallel thereto. 
The bore of each barrel extends through from end to end, ami the breech is 
chambered to receive a flanged "center-fire" metallic-case cartridge. The 
breech ends of all the barrels are firmly screwed into a disk or rear barrel- 
plate, which is fastened to the shaft, while the nmzzles i)ass through another 
similar disk, called front hmrd-pMc, on the same shaft. The shaft is con- 
siderably longer than the barrels, and projects beyond the nnizzles, while it 
extends backwai-d for some distance behind the breeches of the barrels. 
Directly behind the open barrels a hollow cylinder of metal, called a carrkr- 
hlock, is fastened to the shaft, and in the exterior surface of this oari ier-block 
ten semi-cylindrical channels are out, which form trough-like extensions of 
the carti-idge-chambers of the bsiiTels to the rear, and are designed to receive 
and guide the cartridges while they are being thrust into the barrels, and to 
guide the empty cases while they are being withdrawn. Behind the earricr- 
hlock the shaft carries anotlier cylinder, called the lock-cyUnder, in whoso 
surface ten guide-grooves are fonned, which are in line with the barrels, and 
in which slide ten long breech-plngs or locks, called lock-tubes or plmu)erfi, by 
which the cartridges are thrust into the barrels, and wliich close the barrels 
and resist the reaction of the charges when they are fired. This cylinder 



rill " -icti'i- "u ■\ tiriii?-i'iu ■>!• li^umnin-. hy which the chiiri>-o is hreil, so 
.ttlu plJlot im, lUtKtim t t ,_nnluk .swell isoixluuh 
It 1 t t «1 1 tl I t 1 uuK ml Itoth tin ( uiRi blxk 



hr eivm-h t'i e^mt-nn u.it onlv the dUiplnwim thniuf^h which the iiiain slijitt 
.•s joiiriiulea but also to tonn in the real- of the (liiiiihnisni a coxev tor tlio 
ovanuo- bv which the shaft is revolve.l. llus mechanism ov ^•eimiig con- 
sists simply of a toothe.l wheel fasteiieil to the shall ami worked by an eiid- 
Ic-s screw on a small axle which passes tninsversely tliron-li tlie ease at 
right aiifi'los to the shaft, and is f.iriiislied outside tlie case with a liaml-craiik. 
A casLibcl phtc closis tin. end ot tlu < is I i h 1 i k 1 pln^ • i ^ 
lies a hooked A\ huh sinps oMi in 1 o w th (iitnd^cfluv 

when the plug- is piislied fonvanl, but uinch, when the pliij?- retreats, with- 
diiws and iject the empty cise I he >.uit,>,hi tin / A is (0\eied 
above the frame bv n senii-cyhiidrical shell, which is provided at the top 
with an openiut;- of suitable size and shape to iicnnit a single (■artiidgo to 
fall through it into one of the channels of the earner-block, which ito\ orlie.s. 
There is a suitable trough extending upward from this opening and forming 
a hopi)cr, in which a straight feed-case can bo placed in a vertical position, 
containing a number of cartridges lynig lengthwise across the case, one 
above another Beneath the cmrier-Wocli everything is open, so that the 
cartridges or shells which are withdrawn by the extractmg-hooks from the 
barrels fall to the ground. Within the cylindrical breech-case attached to 
the frame a heavy ring not quite the length of the lock-cyhnder is fastened 
to the case and diaphragm, which nearly fills the space between the mside 
"f the case aiirl the cvlinder. Portions of the inside of this ring are so cut 
MS t'l l'>a\-e M triincnted, w^edge-shapod, annular or s^nral cam pi-ojecting 
fi"i)i the inner surface of (he ring, having two lielicoidal edges inclined to 
e e h "ther and united b^' a short, flat plane. Against these edges the rear 
end^ "I' the hM'k« ^n- breecli-])liigs coiitiiuiallv bear, there being room enoiif;li 
for the locks to lie loosely within the parts of tlie ring which are cut away. 
The apex of the wedge-shape cam pohits to the barrels. Each lock is held 
back against the cam by a lug or horn projecting laterally from the end 
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of the lock and entering a groove formed at the base of the cam, in the thin 

part of the ring. 

The shape and position of the cam and grooves may ho better under- 
stood by reference to the diagi-am, Fig. 2, which shows the cam-ring as it 
would appear if cut open and spread out flat, the lines A and C being the 
development of the edges of the heUeoidal cam surfaces, B that of the plane 
surface connecting these, and a aiul tin; orooves for holding and drawing 
back the locks. The ten locks are shown in their relative positions abutting 
against the cam surfaces, six of tliem being shown in section. 

It will be seen that the points of the firing-pins or lock-hammers, H, 
protrude beyond the front of the locks while the spindles project from the 
roar, where they are fashioned into knobs by which tlie hannners are drawn 
backward and cocked while passing tbvongh the groove in the rib, D. 

The diagi-am shows that the distance of the apex B of the cam from the 
ends of the barrels is sucli that the In-eecli-plugs or locks exactly fill the 
si)ace, so that each plug there forms an abutment \vliich closes the breech of 
its barrel and abuts against the apex of the cam, which serves to resist the 
recoil of tlie plug when the charge is fir(Ml. it will be remembered that the 
locks are guided in grooves formed in tlie lovk-rijlMei; and therefore cannot 
deviate from their alignment with the ban-els. The hck-ojlimlcr and the car- 
tridge carner-hlock could not be shown in the diagram, because if they were 
spread out as the looks arc they would cover them and hide them from view. 
From what has before been explained it will bo understood that the ten bar- 
rels, the cartridge earner-block, and the lock-cylinder carrying its ten locks, 
all shown together in Fig. 3, will, by turning the crank, revolve together 
about the axis of the central shaft, the lock-cylinder revolving within the 
stationary case and cam-ring, and the cartridge earner-block revolving be- 
neath the half cylindrical shell which carries tlie hopper. Fig. 4 shows the 
frame which encases the gun, with the trunnions, breech-casing, and hopper 
for feeding the cartridges. The cartridges will, as the carrier-block chan- 
nels come snccessivelj'^ under the hopper, drop into tho channels in front of 
the locks and be kept in place by the hopper-shell. The revolution of the 
lock-cylinder carries the looks around with it and causes them to receive a 
longitudinal reciprocal motion by their ends sliding along the inclined sur- 
faces of the stationary cam. Each lock, then, one after the other, is pushed 
forward toward its barrel. As the revolution of the parts keeps the locks 
in contact with the advancing side of the cam, each lock in succession closes 
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its ban-t)l, and its longitudiual motion ceases, wliile It passes tlio flat surfiice 
of the cam, and then eacli slides backward from its barrel wlien constrained 
to move along the retreating side of the cam by the corresponding cara- 
oroovo, and so on, each lock repeating these movements at each successive 
revolution of tlie sliaft. 

The position of the cam relatively to the cartridge-hopper is such that 
each lock is drawn backward to its full extent wlien it passes the hopper, so 
that the cartridges may fall into the carrier in front of tlie locks. The 
explosion of each cartridge takes place as its proper lock passes over the 
flat apex of the cam wliicli resists tlic recoil. 

The hammer is cocked by the knob or head at its roar end coming into 
contact with a flat rih located inside of the cam, as shown on the diagram 
at I). This rib restrains the hanuner from moving forward, while the for- 
ward movement of tlio body of the lock continue.s; the spiral mainspring is 
compressed until the revolution can-ies the hanuncr-knob beyond the end of 
tlie cocking-rib, when tlie hammer will spring forward and strike with its 
point the center of the cartridge-head and explode the charge. The point 
in the revolution at which the barrels are discharged is below and at one 
side of the a.xis. The diagram shows the ten locks each in a dift'erent part 
of its cycle of action. At I the cartridge has just dropped in front of the 
lock, at II it lias been pushed forwai-d somewhat, at III the point of the 
cartridge has entered the barrel, at IV it is pushed nearly home, and tlie 
head of tlie hanuner is retained by the cocking-rib, II, the mainspring being 
partly compr(!ssed. At V the lock has reached the flat part of tlie cam, the 
cartridge is pushed quite home, and the mainspring has been fiilly com- 
pressed by the retention of the hammer by the cocking-rib, the end of 
which is just re.'iched by the hammer, liicli is about being released. At VI 
the hammer having been released has sprung forward and exploded the 
cartridge, the end of the lock or breech-plug being firmly braced against 
tlio flat surface, B, of the cam. At VII the lock has commenced to retreat, 
and at VIII it has partially withdrawn the empty cartridge-shell from the 
barrel. At IX it has completely extracted the shell, wliich is falling away 
from the gun. At X the lock is fully drawn back and is about to pass again 
into its fii-st position. Thus it will be seen that in the ten-barrel gun one 
revolution of the ban-els corresponds to one revolution of the locks, and 
delivers tan shots, a process which is repeated continuously so long as the 
crank is turned and the cartridges supplied. The gun can be unloaded of 
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anv c'iutridgcs not firod by removing the feed-case, opening the hopper, 
inid rovorHiiifr tlio motion of the crank. Tlie locks are made mterchange- 
able and are strong and durable, but should thoy g-et out ot order the gun 
is so constructed that any one or all oi them can lie, in a tew nioiiients, 
tikin out ind othoi-. iii'-tittd in thai plutN and m-> the gun tan bf kciit in 
perfect working order at all tinios on the field of battle. In the new model 
the meihani~m ot the I.kU lia, htci. gu ith .ticnj^tlienod, is u.ll as otlu i 
wise improved, and there are means pi-ovided tor their mserticjii and removal 
^MtllOUt t ikm^ oil the t isol)tl pht( Ihfse mc ms lonsist ot the peifoiT- 
tiou of the coveriu- and back diapliragui in tlie outer casing, and by the 
(losmeof tlicapoitmts tluouf,h b jtli tlicsc platts bv a siiiglr umo^abh 
plug, as slionn aboM tlir kii(d) <.l tlit (isiabd ni Pi^ I J^liis i, a ^c)^ 
valuable improvement, inasmuch as the repairing or inspection of the locks 
ibtheioby girath fuditited TIk ibsnicc oi oiu oi moie locks does not 
affect the working of the gun except to (hmmish tlie intensity of fire in pro- 
portion to the number of locks removed. For each lock lenioved, Immvcn ei , 
one unexploded cartridge falls to the gi-ound at each revolution of the gun. 
Tlie gun is encased in a frame which has truunion.s, and is mounted in the 
ordinary way, like a field-piece. The screw for elevating and depressing 
the breech works in a nnt attached to the trail oi the carnage m the usual 
way. An automatic traversing apparatus is ajijihed, by whnh a limited 
angular movement in a horizontal plane may bo given to the <^\m, a» fol- 
lows : A cylinder having a cam-groove in its peripheiy is applied to the 
crank-axle, and the end of a cylindrical pin enters this groove. The cylin- 
drical pin is attached to an arm which is connected to the elevating sore w ; 
when the crank is turned the cam-groove travels back and forth on the 
cylindrical pin, swinging the glm from side to side through a sector of tlu'cc 
degi-ees. The pin may bo thrown out of gear with the cylinder and the 
gun be firod without swinging. The sector, covered automatically by the 
oscillator, may be changed about five degrees on each side without moving 
the trail or snsponding the tiring. The cases which contain tlie cartridges, 
and which are applied to the hopper when it is desired to feed the gun, are 
long narrow boxes of sheet-tin open only at the lower ends. The ci'oss- 
section of tlie case is trapezoidal, the edge next to which the heads lie being 
much wider than the cartridge-heads, while that which receives the points of 
the balls is of the width of the ball. This form enables all the cartridges 
in the case to assume a horizontal position, because the heads of the con- 
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tij^iioiis t'artl•i(lg^\s Jiavo room to rolJ over slightly, so ns to lio partly along- 
side of eai'h other, while the biill-eiuls iiro kept vertieiiUy over each other. 
For ilnnving of feod-cafse see Fig. 6. The supply of eartridgea to the gun 
may al.'so be made by what is called the "feed-dim." The straight feed- 
eases each contain forty cartridges. The feed-driun (used only with the 
smaller calibers) contiiins sixteen radial sections grouped vertically about 
the axis of the drum, each section holding twenty cartridges, or throe luin- 
(h-ed and twenty cartridges to each dnini. The number of sections in tlx* 
drum and the number of cartridges in each section may be varied. The 
drum rests vertically over the hopper and feeds the cartrid„ 1 1 m it c illy, 
from the several sections in succession. The principal objection to the 
drum consists in the greater number of cartridges which it e.xi)oses to an 
enemy's fire and the inferior facilities nhicli it attbrds fi)r i)acking and ti-iuis- 
porting the annmnn'tion. The straight feed-cases are deemed to possess 



su])ei'or ail\ iintages, and are recounnended for all calibers. 

Wi iijliln of the Oatliiifi U)-lmi ri-J fmii-i. 

l-iuchcalilKT '. . 050 

0. (5-iuoh and (l.(io-iiich Cidibec 450 

U.55-inoh caliber 400 

0.50-incli, (). 45-inch, and 0.42-incli caliber, with long barrel 200 

Same calibers with short ban-els 135 

Weiyhts of cmrwijcs for G(dUng \Q-han-d yuiis. 
Carriage for l-inch gmi : 

Weight of limber and box 790 

Weight of gun-ciirriage 1, 152 

Total 1, 942 

Pounds. 

Carriage for t).42-iuc,]i, 0.45-ineli, and 0.50-inch guns. 

Liiiiber complete 387 

Onn-carriago complete 326 

Total . - 713 



AV^eig'ht of empty feed-drum tor 0.42-incli-caliber gun, 25 pounds; 
weiglit of same filled with 400 cai-tridges, 60 jjouuds ; weight of empty 
feed-case for 0.42-inch-caliber gun, 2 pounds 6 ounces ; weight of same 
filled with 40 cartridges, 5 pounds 15 onncos. 

The limber for the 0.42-incli gun will hold 50 cases, or 2,000 cartridges. 
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Aggregate weight of 0.4-2-inch-caliber gun, gun-carriage, limber, and 
2,000 cartridges in feed-cases, 1,210 pounds. Weight of 5,000 extra 0.42- 
inch cartridges (1,000 in a box) and 5 packing-boxes, 496 pounds. 

12-poun(ler Napoleon, (bronze, caliber 4.62.) 

Weight of gun and limber, with implements 3, 895 

Weight of ammunition in limber-box when full, (32 rounds) 497 

Weight of tarpaulin 36 

Weight of gun and limber, with ammunition packed 4, 428 

S-inch sicge-lioiviizer. ^ ^ 

Weight of gun-cai-riage and limber 3, 919 

Weight of gun 2. 614 

Total 6. 533 

There is no limber-box. 

4J-wc7« rifle. ^ ^ 

Weight of gun-carriage and limber 3, 641 

Weight of gun 3, 450 

Total 7,091 

There is no limber-box. 

AMMUNITION FOE GATLING GUNS. 

The Gratling guns are designed to be served with ordinary center-fire 
metallic-case carti-idges, in order that the ammunition shall be interchange- 
able with that for small ai-ms of the same caliber. 

For the 1 -inch-caliber gun, in addition to the cartridge containing a 
single solid projectile, a canister-cartridge has been used, containing 15 
lead balls, each weighing 141 grains, terminating in front with a one-inch 
half-round projectile weighing 1,287 grains. 

The total weight of this 1-inoh canister-cartridge is 5,190 grains 

The 1-inch solid ball cartridge is made up as follows : 

Grains. 

Projectile 3,942 

Metallic case 1> 382 

Powder - - 500 

Lubricant 51 

Total 5, 875 

3 G G 
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No description of the aininuuition for the several calibers is deemed 

necessary, except that used during the tri<als. 

With the 0.4-2-inch Gatlini/ gun. 
One trial was made with cartiidges containing two balls. In all the 
other trials but one ball wiis used; the ammunition being known as the 
"Berdaii Center-Firo Mot illic Case Cartrid;»e," the weight of the component 

parts being as follows : 



0.42-incli-caliber projectile 370 

Metallic case and lubricant 163 

Powder, (Hazard's Gatling powder No. 1) 77 

Total weight of 0.42-incli-caliber cartridge, (see Fig. 6) 610 

With the 1.00-inch-caliber Gatling r/im. 



Two kinds of special canister ammunition devised by the board were 
used ; one containing 21 round lead balls and the other 18 cylindrical slugs. 



The weights of the component part», for each, are given below -. 

Sphencal canister for LOO-inch GafUm/ (jun. 

Grains. 

21 lead balls, each 0.45 inch diameter and weighing 141 grains 2,961 

Metallic case 1,413 

Powder 375 

Wads and lubricant, about 170 

Total weight of canister-cartridge with spherical ball, (see 

Fig. 7) 4,919 

Cylindrical slug canister for l.OQ-inch Gatling gun. 
18 cylindrical slugs, each 0.45 inch diameter and 0.45 inch long and 

weighing 199 grains 3,582 

Metallic case 1,496 

Powder 375 

Wads and lubricant, about 90 

Total weight of canister-cartridge with cylindrical slugs, 

(see Fig. 8) 5,543 



A fewtrialswere made with a l-inch-caliber percussion shell. (See Fig. 9.) 

With the Z-inch siege-howitgcr. . 
Ordinary-service canister, containing 48 iron balls, each 1.85 inch 
diameter and weighing 0.86 pound ; total weight of canister, 53 J pounds. 
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Spherical case No. 1, containing 486 lead balls, each 0.69 inch diameter 
and weighing 14 to the pound; total weight of one case-shot, fixed, 59 J pounds. 

Spherical case No. 2, containing 470 lead balls, 14 to the pound; weight, 
fixed, 60 pounds 3 ounces. 

Special cankter No. 1, devi.sed by the board, containing 208 lead balls 
0.977 inch diameter, (5 to the pound;) total weight of canister, 54 pounds. 

Special canister No. 2, devised l)y the board, containing 440 lead balls 
0.75 inch diameter, (11 to the pound;) total weight of canister, 54 pounds. 
With the Vi-puunder Napoleon ym. 

Special caimter, devised bj' the board, containing 121 lead balls 0.75 
inch diameter, (11 to the pound;) total weight of canister, 14J pounds. 

Spliericdl case, containing 82 lead balls, each 0.69 inch diameter and 
weighing 14 to the pound ; total weight of one case-shot, fixed, 14.7 pounds. 
With (he i^-inch caliher rifle. 

Sorvico-shrapnel, (witli SchenkI percussion-fuse,) containing 168 lead 
balls 0.6S)-inch diameter, weighing 14 to the pound ; total weight of case- 
shot, 32 pounds. 

The Bormann fuse was used dnring the first trials, with the spherical 
case, from both the 8-inch howitzer and the 12-pounder Napoleon gun. 
During tlie last experiments the ordinary paper-fiase was used. 

3P PBEVIOUS EEPOKTS AND COMPETITIVE TRIALS WITH THE GAT- 
LINO GUN. 

« Gatlinfi's improved hatf<'n/-gtin " made by Lieut I. W. Maclay, First 
'eri/, Wuskinr/fon arxciiiil, .Tuiiuary 20, 1865, ytving a description of 
the 'i-barrekd OMH-ijwh r/im. 



"Iteport 0; 



[Tho t 



"In tho event of one barrel or lock becoming disabled the gun is still 
efficient, as was proved by continuing the trials after one bari-ol had burst. 
All the parts of the gun worked well." 

"The gun certainly possesses the advantages of rapidity and accuiracy." 
"There is no escape of gas, but, like all fire-arms, there is a recoil." 



20 



General siig-g'ostioiis in refjard to the twist nud iloptli of the grooves, also as 
to tlie weif^ht of the carriage. (Second report hy the same officer, March 9, 
1865, containing a partial description of the 6-ban-oled Gatling gnn.) 

''Report OH the GnttiM) repeatimj-nun" made hy But. Lieut. Col. B. JI. Buel, 
United States Ordimnee, Fi anlcford ar.ienal, March 16, 1866, csntaininy a 
reenrd of the , fir in;/ of the \-iiieh Gatling gun, smooth-bore, with canister. 



RenmrkH. 



Target 3!>^ foot b; IS feet, made of incli iiiue boards. 

Alioiit 25 per ceut. failwl to poiiotrato the target. 
Aliont 50 per cent, failed to penetrate the target. 

"The gnn worked smoothly in all its parts; the cartridges were fed 
and the cases thrown out with ease and certainty." "Out of 342 cartridges 
there were but 4 failures." 

"Rejwrt of the comjM'fitive trials of the Gatling 1-inch caliber rifled, gun 
ami the 2'1-pomider flatiihdcfense liowitzer," made hy Bvt. lAeut. Col. T. 
G. Baylor, United States Ordnance, at Fortress Monroe arsenal, July 14, 
1866. — "I consider it a superior arm to the 24-pounder howitzer for flank- 
defense, as from 80 to 100 buck-and-hall cartridges can be fired in 1 minute 
and 30 seconds, being a discharge of 1,200 to 1,600 projectiles, while from 
the 24-pounder only 4 rounds, giving for canister 192 and for case-shot 700 
projectiles in the same time." 

" The machinery of this gun is simple and strong ; I do not think it likely 
to get out of order." "The size of the bore might be increased to advantage." 



Filing solid shot. Target 24 feet by 6 feet. 

Firing solid shot. Target la feet by 12 feet. 
Firing canister. Target 48 feet by 6 feet. 
Firing canister. Target 48 feet by 6 feet. 
Firing canister. Target 48 feet by 6 feet. 
Firing canister. Target 48 feet by 6 feet. 
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" Report of the trials with the center-fire cartridt/e in the GatUng gun," 
made hy But. Lieut. Col. S. V. B-tot. rnitcil Slatet, Orilnmrc, at Frankford 
ariseiial, Xovcmber 10, "T'lio tiring wa- an (Mitirc suot-ebs; tlie work- 

ing (if the gun w<as ijertbct." "I ttonsidor tluit, the ceiitei--rir(3 aiTiiiigoment 
and tlio uso of the center-fire cartridges add 1 00 per cent, to the vahie 
and efticiency of the gun." 

"Bejwrt on certain defects in the Gatling gun,'" made hy Lieut. J 
G. Butler, United States Ordnance, at Leavenworth arsenal, October 2, 
18(57, culling attention to the fact that ±he "barrels were successively dis- 
charged lieffiro they had fairly cleared the front transverse bar of the gun- 
frarno, and that it was not the undermost barrel that fii-ed," and suggests 
certain changes so as to cause the filing to take place when the barrel is at 
a lower position. 

"Beport on the Gatling gun," made by lAeut. C. E. Button, United 
States Ordnance, at Watervliet arsenal, October 12, 1867, giving the re- 
sults of the trials for the purpose of "ascertaining at what precise point 
in the revolution of the barrels the fire is delivered when turned very 
slowly, and how much alteration takes place in the relative position of that 
point when turned rapidly," stating that in slow liring the ball from the 
inch-gun clears the bar by 3-16 of an inch, and that of the J-inoh gun by 
1-6 inch ; a more rapid motion causes the firing to take place at a lower 

General Hagner, United States Ordnance, in the letter transmitting the 
above report, suggests certain changes in the mechanism of the gun so as 
to cause each ban-el to deliver its tire when In its lowest position. 

"Report on the Gatliny f/u)i," ly Alfred Gihhs, major of Seventh 
Cavalry, Fort Leavenworth, March 16, 1868, considering "the carriage, 
limbers, and caissons vastly too heavy for the weight they are intended to 
carry," and suggesting lighter ones ; stating that the lateral position of the 
firing-barrel causes a deflection in the line of fire in rapid firing, and also 
calling attention to the "slugging of the balls on the front transverse bar." 

"BepoH on the Gatling gim," made hy Bvt. Brig. Gen. P. V. Hagner, 
United States Ordnance, Waterviet arsenal, April 3, 1868, being a reply ta the 
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nii)i)it of Major Gibbs, Seventh Cavalrj', and considering the carriage, &c., 
sntticieutly light. 

"Ri-poff on Gaflinij //im," made hij livt. Col. J. G. Benton, United States 
Oi dmimr, Hiit tfotd, July 3, 1871, being an inspection-report, and contains a 
dc'Sfri|)tion of tho new " drmn-feed." 

" llt'/mi t of turi/et-prai tii'e with the l-inch Gatliw/ ffun" at the 'Aiiillcr/j School 
at /•'«*■/>■(■*•,« Monroe for tlw siiinmer of 1871, made hg But. MaJ. Gen. 
William F. Ban;/, colonel Second Artillen/. 
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lijwit f tu) til Kit tilth the i inch OafIi>i(j r/ioi at tin iitil 
lerii School at Fortress Monroe. Vu.. Fchruanj 11. 1873. made under the 
duiauii )t iUt M] ((. ^\ 1 Uni) . loml Sk ml Aitillcrv 
Riu^t 100 \ u 1 tii„(t 2-;intb\ < tctt pi(ijc(tilc bolid ■iliot iimiibcr 
of rounds fired, 65.') ; number of hits, 41 ; with the feed-th-uni 400 shots 
were hred in 1 mmute and 10 seconds, witli two instances of a cai-tndgo 
foiihng tmd causing delay. 

"Rtpott on the II t tl I liltiiiii nilh Ih (xifhm/ i) ui ninih hi/ 
Bvf Maj Gen Willian I Hut / I > till , i/ S h > I 1 ,ili s 1/ m > Tiili/ « 
1873. — "1 consider a tood-druni of some sort to be a most u.seful, perhaps 
essential, appendage to tlie J-iuch Gatling gun ;" also suggests certain im- 
provements 111 tlie drum. 

"Bej)ort C dated October 2K, 1870 ) of experiments with the Montigny mitrail- 
leurand Gatlinij gun," at Shoehuryness, England, in August and September, 
1870. — In the following experiments, the first was : " Firing against time (two 
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minutes) at a line of targets 9 feet by 9 feet, representing 90 cavalry or 150 
infantry." The second, firing five rounds deliberately ; target same as be- 
fore. The third, at 1,200 atid 1,400 yards, "firing against time, (two min- 
utes,) at a column of targets 9 feet by 9 feet, representing 90 infantry 
divided into three companies, 20 yards apart." At 2,070 yards the ^same 
targets were arranged to represent 36 cavalry or 45 infantry, divided into 
3 troops or companies, 20 yards apart, firing as before. At 2,100 yards, 
firing at a line of the same targets representing 30 cavalry or 50 infantry. 
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FOUETM KXPEKIMEUT 



Firing at 134 dummies, placed in loose order on uneven ground, repre- 
senting broken infantry retiring. The left of line was thrown back ; front, 
98 yards ; average depth, 35 yards.. Firing from three positions of un- 
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known range, tlu^ distance being ju(l<^c(l by the officers in command. In 
the field-guns shra])nel only was used. 
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BesuU of a competitive trial hettveen the Montigny mitrailleur and Gatling gun, 
0.42 inch, at a row of ten 9 feet bij 9 feet targets. 



At 600 yards, 720 rounds from each, deliberately. 
Mitrailleur: time, 4 minutes ; luts, 538. 
Gatling guii : time, 3 minutes 31 seconds; hits, fil8. 
At 800 yards, 555 rounds from each, deliberately. 
Mitrailleur : time, 3 minutes 8 seconds ; hits, 292. 
Gatling gun : time, 2 minutes 26 seconds ; liits, 439. 
In the four experiments above given — 

The Gatling gun, 0.42 inch, weighing 3 cwt., expended 492 pounds of 
ammunition and scored 2,803 lilts. 

The mitrailleur, weighing 3 cwt., expended 472 pounds of ammunition 
and scored 1,708 hits. 

The 12-pounder B. L., weighing 8 cwt, expended 1,232.5 pounds of 
ammunition and scored 2,286 hits. 

The 9-pounder M. L., weighing 8 cwt, expended 1,013 pounds of 
ammunition and scored 2,207 liits. 

Five sets of single targets, 9 feet by 9 feet, six in eaph row, represent- 
ing cavalry and infantry at unknown distances, not less than 1,000 yards. 

Twelve-pounder B. L. R: shrapnel; 5 rounds; hits, 4. 

Nine-pounder M. L. R: shrapnel ; 5 rounds ; liits, 44. 

Gatling gun, 1 inch: solid shot; 270 rounds; hits, 16. 

Mitrailleur: 37 solid shot; 10 rounds; hits 3. 
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Martini-Henry rifle : 182 rounds; hits, 17. 

Against time, (2 minutes,) at 800 yards ; 3 rows of 45 feet by 9 feet 
targets, 15 yards apart, representing columns of infantry and cavalry. 

12-pounder B. L. R.: segment; percussion fuse; 6 rounds, hits 496. 
9-pounder M. L. R: shrapnel; percussion fuse; 7 rounds, hits 254. 

Mitrailleur: 37 solid shot; 11 rounds; hits 81. 

Gratling gun, 0.42-iiich: single solid shot; rounds 82; hits 191. 

The Gatling gun " worked stiffly and fire checked twice by cartridge 
jamming." 

Extracts from the report fiirnishing the foregomg data. 

" October 28, 1870. 



"The particular points for which the committee claim the superiority 
of the Gatling gun over the Montigny are as follows : 

" 1st. Greater destructive eflfect, owing to the rapidity with which it can 

be fired. 

"2d. Greater command of range ; the Montigny system being neces- 
sarily restricted to small calibers, whereas the Gatling is equally adapted to 
large as to small calibers. 

" 3d. The Gatling gun, so far as the experience of the committee goes, 
is capable of being worked by fewer men than the Montigny, 

"4th. Greater strength and simplicity of mechanism. 

" 5th. Greater facility of repair, the locks of the Gatling being remova- 
ble, and easily replaced in a few minutes if out of order or otherwise injured ; 
whereas with the Montigny mechanism a similar accident renders the gun, 
for the time, unserviceable. 

" 6th. The greater demoralizing effect produced by the continuity of 
fire of the Gatling as compared with that of the Montigny. 

" 7th. The drum arrangement affords a better means of carrying the 
ammunition uninjured than the plan proposed by Major Fosbery for the 
Montigny. 
4 o a 
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trenches or in field-works where economy of space is of the utmost impor- 
tance, the same sized Gath'ng- would unquestionably be a most eiFectivo 
weapon. 

"For naval purjiostis, the .small (iratling would apjjarently bo well 
adapted for use in the to|)s of \essels of \vai-, to clear tlie enemy's decks or 
open ports; while for o-uu-boats tliat carry only one heavy gun, and for 
boat operations, tiu; niediiun sized (iatliiif;- would be most effective in cover- 
ing- the huidin<i- ol' troops or tor service up clo.se rivers. 

" The connuittee are also impressed with the effect pi-oduced by the 
medium sized Gatling 0.65-inch caliber, at long ranges, as compared with 
that of a field-gun, but looking to the weight of ammunition required to pro- 
duce this effect, and to the exceptional conditions under which the larger 
Gatling could be used with advantage in the field, they are satisfied that a 
gun is far preferable at long ranges, and consequently they do not recom- 
mend the introduction of the larger description of Gatling for land service. 

" In advocating the introduction of the small Gatling- gun, the com- 
mittee wish it to be distinctly understood that they do not for a moment con- 
template their supplanting or displacing a single field-gun, the proportions 
of which have been laid down by the best military authorities as indispen- 
sable for an army in the field. 

"The characteristics of the two weapons ai-e essentially different. Ex- 
cept against an enemy in the open field, the fire of a mitrailleur is compara- 
tively woi-thless, whereas artillery-fire will search out an enemy fix)m almost 
any position, whether covered by trees, brushwood, earthworks, or houses, 
and at distances far beyond the range of a mitrailleur ; but in the open field 
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and at distances up to 1,200 yards, there is reason to believe that the latter 
will be found the more destructive, owing to the rapidity and continuity of 
its fire. •«•*•* 
"We have the honor to be, sir, your obedient servants, 
"E. WEAY, 

" Colonel R. A., President 
"F. A. FOLEY, 

"Captain B. N. 
"G. SHAW, 

"ColonelM. A. 
"H. C. FLETCHER, 

"Lieut Col. Scots FusUier Guards. 
"FRED. BEAUMONT, 
" Captain B. E. 
"W. H. NOBLE, 

" Captain B. A. 
"H. HEYMAN, 

"lAeutenatd-Colonel, Seeretarif." 
"The DiEECTOB OP Artillery, War-Office, PaU-MdU.'^ 
The following extracts are taken from the '^Second Beport of the (Eng- 
lish) Special Committee on Mitrailleurs," dated November 28^ 1871, the O.eS' 
inch-caliber Gatling gun being under consideration : 

"The committee consider that, in addition to its employment on board 
ships of war, as already recommended, a gun of this caliber would be found 
excessively useful for the defense of coast-batteries against the attack of 
boats or for assisting in keeping down the fire of ships, engaging forts at 
close quarters, or attempting to force a passage by pouring an incessant fire 
into their ports. Such Gatlings, well served, would effectually put a stop- 
to any attempt at landing, and would be more reliable at short range thaw 
field-guns. 

"With regard to the small Gratling gun of 0.45 inch: The proper r6le 
for a gun of this caliber and power appears to the committee to be the de- 
fense of intrenched positions and villages, or for covering roads, defiles, 
bridges, or other narrow places along which an enemy may be expected to 
pass. 

"Looking to the uncertainty of shell-fire, even with the best percusfflon 
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or time-fuses, there can be little donbt a body of troops having to advance 
to the attack of an entrenched position, over any distance within 1,200 yardSi 
would snfFer far more from Gatling guns delivering an incessant and wide- 
spread fire of the deadliest mitraille than from field-guns. 

"The committee are unanimously of opinion that a proportion of Gat- 
ling guns, worked by the artillery and not exceeding the weight recom- 
mended in their report of 14. 3. '70-^viz, 18 cwt— should accompany every 
army in the field, for the specific purposes above detailed, and that tliey 
should be kept with the reserves for the express puipose of increasing in- 
fantry-fire at critical moments, in precisely the same way that guns of posi- 
tion are used for strengthening the fire of the field-artillery. 

"As a rule, niitrailleurs ("Gatling guns") should invariably be so en- 
trenched as to bid defiaiice to the fire of field-guns, and be kept masked 
tlntil the attack is fully developed and the enemy well within effective range, 
Tliey should be provided with Nolan's range-finders. 

"The committee do not share in the apprehension that great inconve- 
nience would be caused to an array in the field by the addition to the re- 
serves of a limited number of Gatling guns drawn by two horses each. The 
result of their experiments show them that, in proportion to the weight of 
ammunition to be carried, the destructive effect against troops in the open 
field of the small Gatling gun, at ranges witUn 1,400 ifards, is nearly three 
times that of the 9-pounder rifled M. L. field-gun, and there is every 
reason to expect that this so-called 'small Gatling' can be so materially 
reduced in weight, without deti-iment to its power and efficiency as to bring 
it, with its carriage and ammunition, within the powers of a single English 
cart-horse, thus further lessening the objection to It as inconveniently In- 
creasing the impedimenta of an army. 

"The committee are decidedly averse to the employment of mitrailleurs 
for advancing with infantry, or indeed for attacking in any form, except 
when the enemy is provided with an inferior artillery or no artillery at all. 

"An exception should be made in the case of mountain-batteries, for 
which the 0.45-inch Gatling gun, reduced in weight to 150 pounds, to fire 
from a tripod, seems eminently adapted as an adjunct to guns notoriously 
weak in their shrapnel and canister fire. This tripod Gatling gun may like- 
wise prove useful In the tops of ships. In the present stage of the inquiry 
as regards the employment of the larger kinds of mitrailleurs under experi- 
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ment in Russia and Austria, the committee recommend no trials, being in- 
clined to doubt if they will ever be found so eifeotive for working with cav- 
alry as the horse-artillery gun. 

"The committee think either description of Gratling gun would be found 
invaluable at a siege for purposes of defense on both sides ; for the be- 
siegers, in repelling sorties, in protecting the advanced works, particularly 
at night, or in assisting to keep down the lire of the place ; on the part of 
the garrison, for sweeping the ditches, defending a breach, or for close 
fighting of any kind. 

"In coming to the above conclusions, the committee have given full 
weight to the opinions of officers, foreign as well as British, who have had 
experience of the mitrailleur in the late war, and they have not overlooked 
the fact reported by Major-General Walker, in his letter dated Berlin, 4. 10. 
'71, that a very large majority of the officers of tlie German army who 
have been consulted on the suVjject are against the introduction of the mitrail- 
leur as a field-gun. With reference to these opinions, the committee would 
call attention to the following circumstances: 

"1. That the Gatling gun was very little used by the French. 

"2. That the French mitrailleur was almost as heavy, and required as 
many men and horses, as the French field-gun. 

"3. That the French appear, by all accounts, to have used their mi- 
trailleurs with little judgment ; firing them into all sorts of cover, at very 
long ranges, and without any special means of ascertaining the distances. 
They seem also to have frequently neglected the precaution of covering 
their mitrailleurs, either naturally or artificially, thus laying them open to 
destruction by the German artillery. 

"4. That the Germans had no opportunity of testing the merits of 
mitrailleurs for defensive purposes, having almost invariably acted on the 
offensive. 

"5. That the Germans tave no necessity fot considering the question 
of introducing these weapons, being already well provided with a very 
large number of French mitrailleurs, which, having recently been tried at 
Berlin, in comparison with Montigny and Gatling mitraOleurs, have been 
unanimously pronounced snperiof to either. 

"With regard to the question of protecting the small Gatling with a 
light iron shield, the committee reserve their opinion until the pattern-gun 
has been tried." 
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A trial of the 0.50-inch-caliber Gatling gun (old model) was made at 
Fort Madison, near Annapolis, Md., October 23, 24, and 25, 1873, under the 
supervision of Lieut Commander J. D. Marvin, United States Navy, during 
which 100,000 United States center-fire cartridges were fired to test the 
quality of the cartiidges and the durability of the gun. The cartridges 
were made by the United States cartridge factory at Lowell, Mass. The 
official report of these trials famishes the following infoimation: 

"October 2fi, 10.33 a. ni., commenced firing in the. presence of Chief 
of Bureau of Ordnance and others. Ten drums, cacli holding 400 car- 
tridges, (making 4,000,) were fired rapidly, occupying in actual time of 
firing ten minutes and forty-eight seconds. The firing was then discon- 
tinued to witness experimental firing of the 15-inch-caliber heavy gun. 
The firing of tlie Gatling gim was I'esumed in the afternoon, when some 
28,000 cartridges were fired. Commenced firing at 8.50 a. m., October 24, 
the gun having- been cleaned. One liundred and fifty-nine drums, of 400 
cartridges each, making a total of C3,C00 cartridges, were fired without 
stopping to wipe out or clean the barrels. At the close of the firing, which 
extended over a period of five hours and fifty-seven minutes, although the 
actual time of firing was less than four hours, the barrels were not foul to 
any extent ; in proof of wliich a very good target was made at 300 yards 
range before cleaning the barrels. On the 2.5th day of October the remain- 
der of the 100,000 cartridge.s were fired. Tlie cartridges used in these trials 
contained a solid shot ivcig-liing- 4,50 grains and a powder charge of 70 
grains, being the service-fliaro-o tor the 0.5()-incb-cnliber small-arms." 

The report says: "The working of the gun throughout this severe trial 
was eminently satisfactory, no derangements of any importance whatever 
occurring." 

The report also says that "ten drums (4,000) in rapid succession are, 
I think, as many as can be safely fired, for after that number of discharges 
the chambers of the barrels are at a temperature which, by the color test, is 
above 500 degrees Fahrenheit, a point which, it seems to me, endangers the 
fulminate in the cartridge within the open diaphragm of the drum. With the 
use of water, as practiced on the afternoon of the first and throughout the 
whole of the second day's trial, firing might with perfect safety proceed 
indefinitely, and at the most rapid rate possible." 
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The water was supplied by a watering-pot, requiring an additional 
man, but the report suggests the use of a receiver and siphon rose-head, by 
which the necessity of an additional man would be obviated. 

DISCUSSION AND COMPARISON OF RESULTS. 

1. The board liave deemed it desirable to place a somewhat Uberal 
construction upon the phraseology of the act of Congress under which they 
were appointed to conduct the trials herein recorded. The law, as well as 
the order appointing the board, provides for " experiments and tests of two 
Gatling guns of large caliber for flank defense of fortifications," leaving to 
be decided by others what calibers should be tried, and also whether the 
experiments should be conducted with special reference to permanent works 
only, or should embrace detached field-fortifications and entrenched lines. 
The intention has been to make the tests su£Bciently comprehensive to 
justify an expression of opinion as to the value of the Gatling gun for flank- 
ing purposes generally, in all kinds of works strengthened by flanks, whether 
requiring, under existing practices, an artillery aniianiont or otherwise. 

The lines of defense in our permanent works are, witli one or two 
exceptions, comparatively short, In works having high counterscarp walls 
anrl deep ditches, tlie <>IT(K'tiv(! lire of the casemated flanking-guns is neces- 
sarily restricted to sweeping the ditch; in others, where the counterscarp is 
comparatively low, it can easily protect the terreplein of the covered way 
and reach the crest of the glacis, while in exceptional cases even the 
approaches to the work for some distance can be reached and commanded 
from the flank casemates with, slightly curved, fire delivered over the glacis. 

In a few works, indeed, having- neither counterscarp nor glacis, the flauk- 
ing-guns have an unobstructed view of the approaches. 

In order to flank the ditches only, ranges exceeding 200 yards will 
seldom be necessary, and an increase of 60 yards will, in most cases, attain 
and sweep the covered way. 

Whenever the approaches to a permanent work can be seen or reached 
from the flank-casemates, the latter should of course be armed with guns 
having as long a range as the case requires, provided their effectiveness for 
flanking purposes at short ranges is not impaired thereby; one essential con- 
dition of such effectiveness being the capacity to deliver a rapid and intense 
fire at the critical moment. 

The lengths of the lines of defense, or the range for flanking-guns, in 
some of our permanent works are given below. 
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Fort Warren, Boston Harbor, Massiicliuisetts, has eiisemated flanks; the 
greatest range which the flanking-gmis have to atbiin is 1(!0 yards. 

Fort Independence, Uoston Harbor, xMassachusetts, also has casemated 
flanks; but there being no counterscari) wall to intercept the fire, flanking- 
giins of long range are applicable. 

lu the fort at Clark's Point, Xew Hedford, Jlassachnsetts, the flankhig- 
guns would attain the opposite countei-searp with a range of 84 yards. 

The fort at Sandy Hook, New York Harbor, if completed substantially 
according to the official plan, will have lines of defense on its longest front 
equal to 267 yards. 

Fort Tompkins, New York Harbor, has casemated coimterscarp gal- 
leries for defending the ditch, the longest range for flanking-guus being 136 
yards. 

Fort Wadsworth, New York Harbor, has casemated flanks, the longest 
front being the gorge, where the range to the opposite counterscarp is 165 
yards. 

Fortress Monroe, Virginia, is pai-tially casemated ; the longest range 
for the flanking-guns, in order to reach the opposite counterscarp, is 208 

Some of the flank-casemates see over the counterscarp and command 
the approaches, and might advantageously be armed with long-range flank- 
Fort Pulaski, Georgia, has casemated flanks on the gorge-face, to pro- 
tect the bridge over the ditch ; distance from flanks to opposite counterscarp, 
168 yards. 

Fort Clinch, Amelia Island, Florida, has casemated flanks; longest range, 
to the crest of the glacis, 191 yards. 

This brief list comprises works as unlike each other in relief and gen- 
eral design as the entire catalogue of permanent fortifications designed for 
the defense of our coast affords. In some, like i'ort Wadsworth, the 
heavy guns, as well as those for flank-defense, are arranged tier above tier, 
thus concentrating a large armament upon a small area; in others, like 
Fortress Monroe, the work covers a large space and delivers but one tier of 
fire from heavy guns. We have not, probably, half a dozen works, either 
completed, under construction, or projected, ba\dng lines of defense exceed- 
ing 200 yards in length ; and although there are quite a number in which 
suitable guns in the flank-casemates could command the approaches for a 



much gi'eator diHtauce. tlie iiocosnity for tar-refMihiiig' Hankiug-giius in these 
KiiatjH is not <l<!onu!d iinjwrativo, for tlie rea»oii that the terreplehis of the 
fiankH carry li«avy j^uiis, iiiotinted m barbette, available for the longer 
ranges. There would iu;o,m, therefore, to be no existing reason for the sub- 
stitution of lonf^-rauge for Mhort-raii<;e guns in the casem!ited flanks of our 
})ernianent works, unless we shall secure thereby a more intense fire at short 
range than we now possess, and that, too, -tvithout sacriftcing any essential 
feature of the existing method of flank-defense by howitzers. One feature 
of the ikifotisu by liowitnerss i« tlieii' ciipaliility of tin-owing sliells. These 

by nu enemy's coluiTuij to cover their apprOHcli, espe(;ia]ly in (Tossing the 
ditcli in an open assault. Wlieil the l)aib('tt(!-suiiH can be relied upon for 
tliis purpose, the necessity for rutaiiiing- sliell-ffuns only in the flank-case- 
uiiites is not obvious. In the j;eneral case, liowever, as ])reliminary to any 
oi)()u assjutlt (!xc,(i|)t a coap-dc-main, either the bai'bette-fire of the besieged 
is destroyed or anaugonieiits are made to keep it subdued or silent during 
the critical period of the attack. 

2. In field-fortifications, whether tlie f^'uns for flank-defense are arranged 
to fire through open embrasures between morions or otherwise, they gener- 
ally couunand the appioaclic- loi a conMclcra blc dislance ; and a gun that 
can deliver a rapid and intense iive, effective at both long and short ranges, 
is \'ery desirable. Indeed, their power to attain an enemy's column at a long 
distance obviates, in a measure, proportional to their efficiency, the necessity 
for using shell-guns, or any other flanking-guns, at close range. The same 
is true not oidy of a lino or lines of detached field-works located iu such 
defensive relations to eai'h other that the guns of one work flank the faces 
and sweep tlie apjji-oachi^s ot those a(l]acent to or in advance of it, but also 
of continuous hues oi intrenclinients, with salient points, at intervals anned 
with artillery to deiend the approaches and flank the retired portions. 
Under these circumstances x'anges for flanking-guns of 1,000, 1,200, or even 
1,400 yu'ds are not deemed eM•essi^e; and the pun that can dehver the 
most efi'octive fire asi'ainst troops at these distances must be regarded as the 
best, other things, including efficiency at short ranges, being equal. If, in 
addition, this hypotlietical gun shall have j)roved itself capable not only of 
ddiveriiu) but of mainkiininff uninterruptedly for hours a most destructive fire 
at all distances, indifferently, from fifty yards up to and beyond a mile, a 
power conspicuously absent in our present service ordnance, its introduction 
.0 G G 
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into the nriuameiit of our fortifications, us iui uuxiliury, would seem to bo lUi 
obvious necessity, 'riie Gatling <,nin is such au arm, and is, beyond question, 
well adapted to the purposes of Hank-defense at both long and short ranges. 

;i. The 0.42-inch or ().46-inch caliber Gatling gun can easily fire 400 
rounds ]m- minute continuously for hoiu's, with the necessary i-elicfs at the 
crank. The l.OO-inch-caliber Gatling gun can fire 15.'') to Kid shots per 
minute, but requires more frc(pu'nt reliefs at the crank than the smaller 
calibers. 

4. J{f'Kiilts at l.')0 yaidi. 

Ill : 0.4S-iin;li-c-iililH:r (iatliiig gan ; l.OO-iueli-cal- 
iiiiiilei' Niipoleuii ; 4U Svringtitild riflos, a.4.Vinch 



lucc tlie Gatling gun, if the firing had been continued with 
t hits up to one minute thirty-four seconds, (the time occu- 
i\ louiiils from the Napoleon,) would have put 633 shots 
■jrct; 11 rid it would, moreover, have been by far the most 
1 ot the two au'ainst troops on aecouiit of tlie greatly 
superior penetration attained with it, the canister-balls passing through but, 
three thicknesses of one-inch yellow-pine boards, while the shots from the 
Gatling gun penetrated six thicknesses. The killing and disabling effects 
of a projectile in a column of troops is, within certJiin undefined limits, \>io 
portional to its penetrating power. 



through the 
effective uc 
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The canister-projectile 
hits in a brief time, are noi 
of the balls and their slij 
direct hits is scarcely one 1 



hero use<i, although giving a large number of 
considered effective, on account of the smallness 
it penetration. The maximum penetration for 
inch yelIow-i)ine Ijoard. It vrill be seen below 
that at 200 yards, (a suitable range for canister,) the })enetration is less than 
half an inch. The disabling effects of these projectiles against any kind of 
troops would be insignificant in comparison with those produced by the 
solid shot from the 0.42-inch or 0.45-incli caliber Gatling gun, or even by 
the special-canister from the 12-pounder Napoleon gun, or the 8-inoh siege- 
howitzer, at the same range. 

Pmetrafion at 150 yanh. 

Into 1-inch y&Uow-pine boards, separated by t-iueli iatorvals. 



0.42.inoh-oaliber Gatling guu . 



13-poundor Napoleon lead canister, 0.75 inch diam- 



oaliber Gatling g 
Springfield rifles, 



ligh by 45 feet wi 
laliber n.45 inch. 







Number of 


0.42-inDb-oalibei Ga 
minute 29} secondi 

0.42-ineh-caliber 6a 
minute 29} second 


Jing gnu, firing solid (Lowell projectile 
; first trial. 

ling gnn, firing solid shot, (Lowell projectile ; 
9 ; second trial. 


)time,l 




618 












1.00-inoh-oaliber Gat 
each 0.45 inch dia 
ronnds; time, 1 m 


ing gnu, firing canister containing 18 cyliodric 
meter by 0.4S inch long and weighing 199 gra 


al sings, 
ns; 213 
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Prm'tiaf'mi nf '200 iinritK into l-itwii i/clloiv-piiw Imnrih, aeimmM by l-mch 




Upon tho rusults of the forogoinf? competitive trials at i-iuijies of 150 
mill -200 A aril-, n't'oivncc boiiij? iilso luid to tlif diiiKram-i of tlie tav^rcts, it 

J'/rs-/. At 150 yards the l^-pouiider Na.poleoii g'uii, firing doul)le special 
caiiistei-, ami the 0.4'2-iiieh-calibev (Jatliiig, used with the oscillator ho as to 
(■over the tai<;et lat(uall\', are about ecpial in mimber of hita. The 12- 
poniider. h(iwe\'(^r, mndo. the best tai-fret for want of sufficient dispersion 
vci Hc.ally in the Oatling. 

On the other hand this deficiency is perhaps more tlian compensated 
by the superior peneti-ation of the latter. 
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Sccowl. At, both 150 and 200 yards the 1.00-inch-calibei- Gatling, firing 
(iiiuister containing either slugs or round balls, cannot be deemed au effective 
ai-rn, unless tlio penetration can l)e increased, for many of tlio shots would 
lie ato]ip(!il hv the clothing worn by the soldiers, a,nd miiuy others would 
fail to inflict disabling wounds. 

Tlie canister-ammunition used by the board contained only coarse- 
grained ])Owd('r adopted for pr( ^ious tri.il-, nlien tli. c .m. av,,s ,„,i,1, o\ tlnn 
nu't.d As the thiclun m and ^h-i ngth of the . ,im li.i- l)een t;ie,itl_\ in- 
creased, a fine-grain ([uick iiowdcr is ii.dmissil)Ie, anil nnu-Ji bott((r rosnlts 
can n^asonably Ijc expected from it. 

It is the intention of the company to use fine-grained musket powder 
for all canister-ammunition prepared hereafter for the 1-inch gun. 

Third. Forty Springfield rifles, served ^^-itll a verage skill, are equal to 
one 0.42-incJi-caliber Gading gun in tlie number of shots delivered in a 
given time, but at l.'')0 ^ards the latter ga\e ;'>8 ))er cent nun-e hit-, than the 
former ; and at 200 vards, 79 per cent. more. 'I'he forty rifli^s, however, 
covered the targets better than the Oatling, and for an equal nmnberof hits 
would have been more effective against n, deep .Milnmnof troops on account 
of their irreater dispersion vertically. 

Reckoned simply by the nmnberof hits in the target, one 0.42-inch- 
calibcr Gatling, using the oscillator, is equal to seventy Springfield rifles 
tiring against time, and fifty-two riffes firing deliberately. Without the 
oscillator every shot from the Gatling should strike the target. 

Fourth. At 200 yards the 8-inch ho>vitzer, firing double special canister, 
gave more hits than the 0.42-inch-caliber Gatling, used witli the oscillator, 
in the proportion of 1,463 to 574, (average.) 

At 200 yards, and probably at 250 yards, one 8-inch howitzer firing 
this canister would, therefore, be superior iu number of hits to two 0.42-inch- 
caliber Gatling fired with the oscillator ; but this superiority, if it exist at 
all, in delivering disabling hi|^against troops, is probably restricted to 
ranges not exceeding 200 yards, bearing in mind the great difference in 
penetration recorded above. The howitzer covers the target vertically much 
better than the Gatling. 

Fifth. The great inferiority of the 8-inch service-canister containing 
48 iron balls is strikingly shown by the record. At 200 yards it gave but 



38 



52 hits, as iij^iunst 312 hits with the hujjest lead canister, and 570 hits with 
the smallest ; four rounds being fired in each ease. 

The service-canister for the 24-pouuder flank-defense howitzer con- 
tains tlie same number of iron balls (48) as the 8-inch service-canister ; but 
as the balls are much smaller in the former than in the latter, lieiutf, indeed, 
only a little more than one-third as lieavy, their range, ])enotration, and 
general effectiveness would be proportionally less ; giving for 4 rounds 
at 200 yards probably not more thaji 25 or 30 disabling hits. 

But if filled with lead balls, 0.75 hich diameter, the 24-pounder howit- 
zer canister, retaining the prescribed weight of the finished projectile, would 
contain about 170, and would dimbtless be quite as effective, in proportion 
to the number of lead balls fired, as the special 8-inch canister, delivering, 
in four single rounds at 2(tO vards, upwards of 200 disabling hits in a target 
of the dimensions used.* 




This record shows in a striking manner the vast superiority of the 
Gtttling gun against ti-oops at ranges beyond effective reach of canister, or 
say beyond 250 yards, for the projectiles in competition with it, whether 
case-shot or shell, are subject to a variety of disadvantageous conditions, 
more or less beyond control, among which may be enumerated the inaccuracy 
common to smooth-bore guns; the varying effects of the wind, due to changes 
in either force or direction, or to both; the eccentricity of the projectiles, and 
the imperfection of fuses, the latter having been, during the tiials of tlie 
board, a conspicuous and fruitful cause of the very poor results obtained. 

At .WO yards 1 (Jjitling, fired with oscillator, gave 68 per cent, more hits 
than 2 12-pf>iiiiclt'r Napoloons and 1 8-inch howitzer together, each firing 1 

A I soo v.inls the [iroportions of hits were very largely increased in favor 
of the (jiatling, there being an average of 320 liits for 1 Gatling against an 
aggregate of only 38 hits for 2 Napoleons and 1 howitzer. 

Some of the shells did not explode at all, while others burst either too 

soon or too late to be effective. 

In some case.s the fuse blew out without bursting the shell. There were 
only a few hud line-sliots, ;iii<l it was not considered that the pieces were un- 
skillfuUy served. Neither was the wind unusually high while firing with shell 
and e,:ise- shot. Indeed, no abnormal condition prevailed in any marked 
def,n-ec, and tlie faihire to achieve good results was due directly to character- 
istic defects in the kiTid of ammunition used, not under certain and uniform 
control of existing knowledge or skill on this subject. The ammunition had 
been j)rep;Hed with orcat care by Major Baylor, and in average excellence 
was not regarded as inferior in (juality. 

Benults at 1,000 to 1,1.50 i/anls. 

Targets representing a column of infantry. Guns on trial: 0.42-inch- 
caliber Gratling gun; 4.50-inch-calil)er siege -rifle ; S-iiu.-h siege-howitzer. 

The firing at ranges from 1,()00 to 1,1.')0 yards ^vas made at a series of 
targets representing a regiment of infantry in a colnmii of companies, at full 
distance, approaching or retiring from the battery, the nearest company 
being 1,000 yards and the farthest 1,150 yards distant from the gun. 

The targets were made of 1-inch yellow-pine boards; were each 6 feet 
high and 50 feet wide, and placed one behind the other 50 feet apart. 



4U 

The (iiiii^iiiiii.s of f;irf;('ts and tl)e tarfret-records sliow the iiuiubor and 

Only the ap-^-rey-iite iuuuIh'v of liits in the eiitin; coliinm is given below 
for each piece. Time assumed to ho the same for each: it having: been 
ascertained bv trial that the 8-iiicb howify-or }>nd4i-inch rifie conhl each fire 
4 rounds while the Gatliiif; o;un was firin}^ (iOO shots. 



«.4s!-ilicIl-CttlibeiGatIinKgilu <»(> | 

0.4a-inch-caliber Catling Riin ! <KIO | CJl 

4.30-inch i-iao, shrniiiid, 4 roiiii<la ; I'Ti j ;i;i4 

4.50-incli rifti!, shnpnol, 4 rouiidH i>~-i \ IM 




In tiiesci trials (h(! sani(; causes already noticed operated to prevent 
flood results ^vith t\\e case-shot. Some did not buret at all; some passed 
the (•(duniii of taiy-cts liefon^ bursting; several fell short, and a few had so 

great a latei-al dex'iatioii as to be lost. 

Witli a time-fuse that, at 1,000 to 1 ,2(10 yards, would burn uniformly to 
withio lialf a .second of the time to which it is' cut, the 8-inch howitzer ought 
to give many more hits in a ccdiiniu of targets like tbose used than the small 
(latling gun. The porcussion-fuscs, used with the shraj)nel from the 4.i-iiich 
rifle, proved to be equally ui]reHal)le. As a nile, they cannot be depended 
upon, after making a reasoiiahh^ allowance for continti'encies, to explode 
when the projectile strikes; and this uncei tainty, taken in connection with 
the erratic flight of some projictih's. -which were entirely lost, and the meager 
results due to the want of desired precision in others, renders their aggre- 
gate eifeotiveness variable and capricious. 

In the column of targets the Gratling gun gave 17 per cent, more hits 
than the 8-inch howitzer and 144 per cent, more than the 4i-inch rifle. 

J 11 the trials at Shoebur\ nes.s, reported the 2Kth of November, 1M71, 
tht! same diflioulty was emsoiintered. In r<jfcrriiig to it the committeo re- 
mark as follows: "Looking to the uncertainty of shell-fire, even with the 
best percussion or time-fuses, there can be little doubt that a body of troops 
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liaving to advance to the attack of an intrenched position, over any distance 
within 1,200 yards, would suffer far more from Gatling guns delivering an 
incessant and widespread fire of the deadliest mitraille than from field- 
guns." 

BesvlU at 1,200 yards. 

» the 0.42-inoh 



The oscillator not having been used the target was not well covered by 
the shots in either case, the lateral dispersion on the first trial being 27 feet 
and on the second 30 feet. With an oscillator covering a sector of 3 degrees, 
as now arranged, the lateral dispersion at 1,200 yards would be 188 feet, 
assuming the projectiles to fly in the vertical plane of sight, and the num- 
ber of hits would not have exceeded one-fifth to one-fourth of those really 
obtained. 

A sector of 1 degree embraces a target 62 feet wide 1,200 yards 
distant. 

Although the advantages, for target-practice, where the hits cannot be 
seen even with a glass, of an automatic oscillator adjustable at pleasure for 
any sector from zero to 10 or 12 degrees are plainly obvious, it does not 
follow that such a mechanism is equally necessary under all circumstances, 
when operating against troops, for the reason that in the latter case the 
points reached by the projectile6j/'(unless the firing is very bad) and the 
effects produced can generally be observed from the gun, and the direction 
and elevation of the piece adjusted and varied, from time to time, as circum- 
stances require. But in order to leave as httle as possible to the judgment of 
the enlisted men, by whom ipi actual service the gun will be served, and 
thereby secure the best results, an adjustable automatic oscillator is consid- 
ered desirable. 
6 G G 
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Comparathe effect of the 0A2-inch Gatlinff gm, and other ffunn placed in compe- 
tition with it hy the board, showing the weight of ammtmitum expended, and 
the tiiimhcr of hits scored in a given time, viz, 1 minute vJO seconds : 
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Comparative effect of the 0A2-i>wh GatUng gun and the other guns placed in 
competition with it, calculated from the foregoing table for a constant weight 
of ammunition, vis, 297 pounds, heing tJte tveight of ammunition carried in 
the lindter-hox of the GatUng gun, 0A2-inch caliber : 
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Views and recommendations of the hoard. 

I. Among the advantages possessed by the Gatling gun may be 
enumerated the lightness of its parts, the simplicity and strength of its 
mechanism, the rapidity and continuity of its fire without sensible recoil, 
its effectiveness against troops at all ranges for which a flanking-gun is 
required, its general accuracy at all ranges attainable by rifles, its com- 
parative independence of tlie excitement of battle, the interchangeableness 
of its ammunition with the same caliber of small-arms, and its great 
endurance. 

II. Its disadvantages, compared with howitzers and other shell-guns, 
are, its inability to deliver a curved fire so as to reach an enemy behind 
intervening obstacles, or to search his rifle-pits and covered ways; its want 
of effectiveness against troops covered by even the slightest entrenchments, 
or lodged in villages and houses, or in heavy woods; and generally its 
entire deficiency in breaching-power. 

III. In permanent fortifications, where the lines of defense do not 
exceed two hundred yards, and therefore very generally in our permanent 
works, nothing would be gained by using the Gathng 0.42-inch gun for 
flanking purposes instead of the 8-inch howitzer, firing the special canister 
devised by the board. In special cases, where the flanking-guns can fire 
over the counterscarp and command the approaches for a considerable dis- 
tance, the Gatling gun, being good at both long and short ranges, could be 
advantageously introduced as an auxili;ii-y. 

IV. For the defense of detached field-fortificiUions, placed in defensive 
relations to each other, and entrenched positions with long lines of defense, 
the Gatling gun would be superior to any other species of ai-tillery against 
troops exposed to view, and therefgife a most valuable auxiliary to shell- 

V. One advantage possessed by the Gatling gan is its lightness, and 
hence the ease with which it can be withdrawn from position, when exposed 
to breaching-batteries or any overpowering or disabling fire, and replaced 
in battery to meet the critical moment of an assault. 

VI. The board recommend the adoption of the Gatling gun as an 
auxiliary arm for flanking purposes, but not to any very considerable dis- 
placement of shell-guns, in any locality or under any circumstances. The 
caliber of the Gatling gun adopted should be the same as that of the serv- 
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ice small-ann, bo that the ammunition will be interchangeable between 
the two. 

VII. The 1-inch caliber Gatling gun possesses no special advantages 
for flanking purposes. In rapidity of fire it is gi'eatly inferior to the smaller 
calibers, and this inferiority is not compensated by the greater weight and 
longer range of the 1-inch solid shot, while the 1-inch canister projectiles, 
whether filled with spherical balls or cylindrical slugs, cannot, with the 
penetrations obtained by the board, be considered an effective missile 
against troops at one hundred and fifty to two hundred yards, while beyond 
two hundred yards it would be comparatively harmless. With quicker 
powder, it would doubtless give better results. 

VIII. The service-canister for the 8-inch siege-howitzer is manifestly 
very much inferior to the special canister used by the board. This remark, 
of course, applies equally to other calibers. It is therefore recommended 
that the use of round cast-iron balls for canister be discontinued, and that 
lead balls not lighter than 11 to the pound be substituted therefor. Balls 
8 to the pound would perhaps be still better. But for the use of this 
special canister the 0.42-inch Gatling gun would in all cases have given the 
best results in the competitive trials had before the board. 

IX. Although the board is not prepared to state to what precise extent 
the Gatling gun should be introduced into that portion of the armament of 
fortifications intended, either specially or contingently, to be used for flank- 
ing purposes, the proportion of one Gatling gun for one shell-gun is 
suggested. It is believed the number of Gatlings ought not to exceed the 
number of shell-guns. 

X. It is farther suggested that the Gatling Gun Company be requested 
to devise and manufacture for trial two casemate-carriages for their 0.45- 
inch gun, to be placed side by side in one flank-casemate, the carriages to 
be so arranged, if practicable, that the centers of motion for elevating and 
depressing- the piece, as well as for ohang-es in the direction of fire, shall be 
at the throat of the embrasure: also that the company be requested to 
devise an improvement in the oscillator, as suggested in the remarks under 
the head of "Results at 1,200 yards." 

XL The board have necessarily limited the scope of their recom- 
mendations to the restricted field of inquiry contemplated in the order, and 
have therefore not touched upon the most prominent advantages claimed 



47 



and generally conceded for the Gatling gun. Among these may be enu- 
merated its peculiar power for the defense of intrenched positions and 
villages; for protecting roads, defiles, and bridges; for covering the em- 
barkation or debarkation of troops, or the crossing of streams; for silencing 
field-batteries or batteries of position; for increasing the infantry-fire at the 
critical moment of a battle; for supporting field-batteries and protecting 
them against cavalry or infantry charges; for covering the retreat of a 
repulsed column; and generally the accuracy, continuity, and intensity of 
its fire, and its economy in men for serving and animals for transporting it. 

It is suggested that the relations which this gun shall occupy to the 
different arms of service should be prescribed by competent authority. 

Respectfully submitted. 

Q. A. GILLMOEE. 
Maj. Engineers, Bvt. Maj. Gen. 
T. J. TREADWELL, 

Mcfj. Ordnance. 
L. LORAIN, 

Capt. Third Artillery. 

New Yoek, January 16, 1874. 

Okdnancb Office, January 21, 1874. 

The foregoing report is respectfully submitted to the Secretary of War 
with the following recommendations: 

Ist. The adoption of the Gatling gun, caliber 0.45, using the service- 
cartridge, as an auxiliary arm for flan^-defense of fortifications. 

2d. The adoption of a special canister for 8-inch flank-defense howitzer, 
to contain lead balls. 

3d. The designing and manufacturing of two casemate-carriages for the 
Gatling gun, as suggested by the board. 

4th. The adoption of the Gatling gun, caliber 0.45, as an auxiliary arm 
for all branches of the service. 

5th. The appointment of a board of engineer and ordnance officers to 
determine on the proportionate number of such guns in fortifications for flank- 
defense, and the whole number required on July 1, 1874. 
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6 th. The relations it shall occupy to the different arms of service, and 
the number to be held in reserve for that purpose, should be settled by com- 
petent authority. 

By order of the Chief of Ordnance. 

S. V. BE^i.T, Major Ordnance. 

Respectfully refened to the Chief of Engineers for remarks. 
By order of the Secretary of War. 

H. T. CROSBY, Chiiif Clerk. 

January 22, 1874. 

Office of the Chief of Enoineeks, 

Washington, January 23, 1874. 
Respectfully refen-ed to the Board of Engineers for Fortifications for 
report. 

Bj^ command of— 

Brig. Gen. Humphreys. 

THOMAS LINCOLN CASEY, 

Major of Engineers. 

Office Board or Engikeers for Fortifications, 

New York, February 3, 1874. 
Respectfully returned to the Chief of Engineors,'with report of board of 
this date. 

J. G. BARNARD, 
Col. of Eng. and Bvt. Maj. Gen., 

Prest. Board of Eng. for Fortifications. 



Office of Board of Esgineers fob Fobtifioations, 

Ami!/ Building, New York, February 3, 1874. 

General : 

The Board of Engineers for Fortifications having examined the report 
referred to them by your indorsement of January 23, 1874, of a special 
board of oflScers upon the introduction of the Gatling gun for flank-defense 
in fortifications, have the honor to submit the following views thereon. The 
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uxperiiriental fii-liiH-ff vvitli the (iatliii>r ^m, c,omi)are<l witli those of the 8-iiioh 
howitzer luul 24-pouiKlor Na})oh'(]ii are clearly set forth and fully discussed 
by the officers conducting these firiiiys, and this board concur g-oncrally in 
their dedu<;tions and conclusions. WhUe a good fiank-defense of most of 
our forts may not require the introduction of the Oatlino- ^un, its use as an 
auxiliary in special cases may ])o desiral)h'. 

The fire of canister, 440 Inillets at once, has tlie effi;ct of a ^'olley, and 
the first discharge may completely break an assaulting colunm. Tliis volley 
(iffect of the howitzer is in part made up hy the continuity of fire of the 
Gatling, and the combination of the t.wo, the latter filling u)) the intervals 
between the volleys, would seem to be su|)erior to either singly, unless the 
nuudier of howitzers gives a rajiidity of fire ajtproaching continuity. 

Tlie Gatling requires fewer gunners for its service, and tliere are some 
small works where the garrisons may be quite limited on the lu-eaking ont 
of warnecessitating economy of men in the .service of the pieces. These 
guns on the ramparts in such works, would supply tlie place of a large num- 
ber of soldiers. In many of our works the strength is superabundant, and 
either system of flank-defenae will doubtless be suiTicient. Uefore determin- 
ing to what extent the Gatling may bo introduced as an auxiliarj-, it will be 
necessary to take up our permanent works seriatim and discuss the prob- 
abilities and nature of the attack, and decide therefrom if any change in the 
flank-guns will be required. .From their position and strengt,h mimy forts 
will need no change. In the more exposed works, especially in the cases 
noted by the board, tlie Gatling will doubtless aid flank-defense. 

2d. This board give it as their opinion that a munber of Gatlnig guns 
may be effecttially used on the parapet of works, as being more accurate in 
their fire at a distfince upon recoinioitering parties, both by land and water, 
than field-artillery, or pieces in position, or even musketry, and they can be 
served with less exposure. Many of the barbette-batteries tliat have been 
reconlmended by this board are isolated and unsupported l)y pennaneiit 
works. Some small keep.s will probably l)e built to protect theiri. Tlie 
Gatling gun will be found very efficient in these keep.s to clear the advanced 
batteries if attacked by boat or shore parties with a view to spiking the 
guns, and will sweep the approaches to such batteries. Further, the Gatling 
gun will prove very serviceable in firing into the embrasures of iron-clad 
ships that approach within 1,000 or 1,200 yards of a fort. For these vari- 
ous purposes it will be perceived that each fort may use judiciously a num- 
7 G Q 
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ber of Gatliug guns, and their utility may be further developed when once 
introduced into service. The study of each fortified position should be made 
before determining, even in a general manner, the number of such guns 
needed. 

Thougli conciu-ring generally in the deductions of the special board as 
to the utility of the Gatling gun in many positions, a thorough discussion of 
our forts may show, as before stated, that only a limited portion of them 
will need the anxiliar^' assistance of the Gatling gun for an efficient flank- 
defense. Its efficiency in field-works, not only for flank but for direct fire, 
seems unquestionable. 

The report of the board on Gatliug guns, with letter of transmittal, are 
herewith returned, (in separate package, by mail.) 

Respectfully submitted. 

J. G. BARNARD, 
Col. of Eng. and Bvt. Maj. Gen. 

Z. B. TOWER, 
Lieut. Col. of Eng. atidBvt Maj. Gen. 

H. G. WRIGHT, 
LietU. Col. of Eng. and Bvt. Mag. Gen. 

Brig. Gen. A. A. Humpheeys, 

CMrf of Engineers, U. S. A., Washitigtoti, D. C. 

Fifth indorsement. 

Office of the Chief of Engineeks, 

Washington, February 1874. 
Respectfully returned to the Wai- Department, with report of the Board 
of Engineers for Fortifications upon the matter of the use of Gatling guns, 
and report of board on Gatling guns. The views and suggestions contained 
in the report of the board of engineers are approved. 

A. A. HUMPHREYS, 
Brig. Gen. and Chief of Engineers. 

The recommendations of the Chief of Ordnance are approved. 
By order of the Secretary of War. 

H. T. CROSBY, Chief Clerk. 

February 11, 1874. 
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GATLING GUN , CALIBRE 0.42 INCH 

SEVBI.OPBMENT OT THB SPIRAI. CAM AN1> TIRI^C MECHANISM 




Fig. 2. 



AMMUNITION USED 

WITH THE GATIilJVC 1 INCH tb 0.42 INCH CAXiIBIlB S . 




TRIAL No.l. 



/? pclr J^apo/eon ffun of 4^.62 in. calihre. 
Disfanre , /SO yds. 
raryet, ca/zj/as ff feet i// 45/e^(. 

Prq/ecNle, doidle canistrr eacA canister containing 12/ ieaff baih 

of O.JJiJ in ctiam. and 0.09//is. in weiy/it. 

Total yveiffAf of one canister /^. S l&s. 
CAarye, 2 /t>s. 
JSlei/ation , 0:30'. 
No. of rounds fired , G. in /.'3^' 
No. of bails fired, /4« . 
No of kits soy 

— This pro/ectde was sppcia/ canister prepared for tAese trials. 
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TRIAL No. 2. 

Forty men frith Springfield Rifles. 

Distance, 200 yds. 

Taryet, cani/tcs S feet by 4S feet. 

Firiny seri/ice ammteni/io^ 
No. of rounds fired, 6/4^. ) 
No of hits, ^ZS. 
Time, /.'so" 

Wind drisi from left to ri^Af . 



TRIAL No. 3. 



Gat h Tiff JO barrei g'un of J. 00 in. ca2. 

Distance, /SO yds. 

Cam/as target, &ft by 45ft. 

Firing, canister with 21 rounct lead iatls from upriffhf fied cases. 
Weight of each projectile , 4922 grains. 
Weight of each hall , /^^^ grains. 
Time, t'.29"5: 

No. of canister fired , 255 = i>355 halls . 
No. of hits , 1595. 




TRIAL No. 4. 

Gatliny !0 Mrrel yun of O. A-2 in . cal. 

Distance , /60 yds. 
CariT/as taryet , 9 ft.'j>y 45 ft. 
Firivy sinyle solid shot Tfith tipriyht eases. 

Time, i:29':S. 

No. of shots fired, ffOS . 

No. of hits, 594. 
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TRIAL No. 5. 



S in. Si eye Hojfitzer. 

Distance , 200 yds. 

Cant/as tarffet , 9 ft. ty ^5 ft. 

Firinff .sinffle .special canister containingr 208 7ead balls of 0.977 in. 

cfiam. an// 0.2 lis. in yyeryif. Total weiffht of one canister S4 lis. 
Charg'e, ^ lis. 
Elei/atjon , /. ' 

Four rounds fired, in 2. /'S 
Hits, 3/2. 

Wind dead ahead /S to 20 miles per Ar. 

— The excess in time of firing in this trial o>/er the s-ucceedingr ones 
is due to yyaitiny for the command to fire which was omitted in the latter 



TRIAL No. 6, 

8 in. Siegre Ifowit'zeT. 
Distance, 200 yds. 
Canvas iaryet , 's> ft. by AS ft. 

Firinff sinffle sert/ice canister contatniny 48 ironfalls of t.SSin.dia. 

and 0.86 Us. in wfight. Total rreiyht (f one canister 53. 5 Ihs. 
Chary e, 4 lis. 
EleVahen , /.* 

Four rounds fired in /.' 32" S. 
Hits, 62. 

Wind dead ahead /8 to 20 miles per hr. 



TRIAL No. 7. 

8 in. Sieffe Hovriizer. 
Dtslance , 200 -yds . 
Cant/as tarffet, 9 ft. ft . 

I^irinff Hngrle special cani,?(er coniaininff -^^O lead i^aHs of 0.75 
in. diam. and 0. 09/ 2^r. in TveigrM . Total yreigihi of cattishr 6^lis. 
Charge , 4 Ihs. 
i:iei/a(ion , /'30'. 
Four rounds fired, in /.'2e"5. 
No. of hits , S70. 

Wind dead ahead /O lo /2 miles per Ar. 




TRIAL No. 8. 

J2pdr. Napoleon ffun of 4-.G2 in. cal 
Distance , 200 yds 
Cani/as iargfet, 9 ft. 45ft . 

Firiny douMe canister-, eac^ confaininff J21 lead halls . <tf 0.75Hn.diam. 

and 0. 09/ Us. in weight . Total jreiffht ^ one canister /4. 5 Us. 
Chary e , 2 Us. 
Ehi/aHon, /'4-5! 
Six rounds fired, in /'.SS' 
No. of ialls fired ^ 2x6X12/ = /4S2 . 
M. ^hits, 379. 

This profecHle was special canister prepared for these trials. 
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TRIAL No. 9. 



S in. Siegre Howit-z er. 

Distance , 200 yda. 

Firing douMe special canisier ^ each canister containingr 440 lead ia?k 

of 0.751 in. diam. or // fo fhe U- Tofal weiffhf of one canister .54 7h. 
Ckarffe , ^ 2bs. 
Elei/ation , /°30: 

Two rounds fired deliberately containiny 2 ^2^^440 = /7e0 /latts. 
No. ^ hits, 7JS, counted after each round. 

— The intention was to fire four rounds if douMe canister }ut Ae taryei 
nas to mvch shattered fo ^e tesed for more than two. 
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TRIAL No. 10. 
8 in. Siegre Howitzer. 

Distance , 200 yds. 
CanVas iaryet , & ft. py 45 ft. 

Firing double sj)eciat canister , each canister co?daininy 440 lead.ieills 

of 0.75/ in. diam. or 1/ to the U. 
MeVaHon, / 'SO.' 
Four rounds fired deliierately. 
No. of ialh fired, 3520 
No. of hiis, JA-ea. 

Wind UrisJt from left to riyhi across line (f fire. 



TRIAL No. 11 



Gadinff fO larrel gun of 0.42 in. cal. 
Distance , 200 y^s. 
Cant^as iarffet , Sft. it/ 45 fi. 
Firinff single solid shot with feed drum. 
Time, /.'29':S. 
No. of slots fired. 637. 
No. of Tiits, 6f8. 

One man turned i?te crank for first drum reliei/ed anotTierfor 

the second drum.. 

The ttme iaAen was the at/erasre time required to fire four rounds 
with the Sin. howitzer as defermined trials 6 and 7. 
Wind dead ahead /O to /2 mi7es ^er hr. 
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TRIAL No. 12. 

Gatlinff 10 harrel ffun of 0. 42 in. cal 

Di.^tance , 200 yds. 

Cani/as target , £>ft. 4Sfi. 

Firing tyro ia22 cartridges. 

Time, f29".5. 

No. of rounds fired, 272 = 

No. of hits , 4/4. 

7^e projectile contained one pointed StS2S cylindrical iall. 

The drum was -used. — JSfan at crank retieded once: 



TRIAL No. 13. 



Ga^hnff /O Mrrei yun of 0.42 in. ca2. 
Disiance , 200 yds. 
Canvas iargrei 9 f(. A-5 ft. 
Firing .single solid shot y/ith iipriyAt cas^s. 
OAarye , 77 yrains. 
Time ^/iringr , /.'2S'5. 
No. of sAo^s fired , 550. 
No of ?tiis , 5SO. 
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TRIAL No. 14. 

Qadinff 10 harrel ffun of fOO in. cal 

Distance , 200 yds. 

Cani/as iargrei , 9/(. /ky 4-5 ft. 

Firing camsier yriiJi fS cyltTtdrica? s?uy>y from upriyM /eed cases. 
Weiffhi ofprq/ectile, 5543 p'rs., of shy f99 grrs., lenyih 0.45 in.., diam. 0.45 in. 
EhVadon , 0°30.' 

Time, f.'29:'5. 
CTtarg'e, of a-n oz. 

No. of canisters fired, 213^ to 3834 slvys. 
No. of Tiiis, 846. 

JIfan. ai craiti reliei/ed once dttriny firiny. 



TRIAL No. 15. 



Gatlinff /O^tarrei fftin of /.OO in . cal. 
Distance , 200 yds . 
Can^a^- farffet , 9/1. ?>y^fl. 

Firiny caTiisler wUh 2t round lead iaih from upriyh feed cases. 
yfei^M of projec(i2e , 4-922 grains. Lead ^alls 0.45 in. diam. and H4 

gf Tains in rreiyJit . 
Time ; i.'29':5. 
Charge , Va of an oz. 

No. of canisters fired, 230 = 4830 /balls. 
No. <^ Tiits , H72. 



TRIAL No. 16. 

Forti/ men with /Sprinsfield JRifles. 

Distance, 200yds. 
Cant/as taryet , 9ft. py 4-5 fi. 
Firiny serifice ammunition. 
No. of rounds fired , ffO/ . 
No. of Tiits , 320. 
Time, /:30" 

Wind jkrisk from left to riyki. 
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TRIAL No. 17. 



Forfy men with S/)rinfffkld ffif/cx . 

BtA-faricc , 200 yds. 

Cam/as taryei , o'fl. ]>y 45 fl. 

Firinff sert/ice am-mt/niHon delilerafel y . 

No. o/rot/nds fired, 60 O 
No. of liUs , 
Time . 3:54-'//. 

Wind f^om left fo riyii. 
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TRIAL No. 18. 

/2 pdr. Jla^ohon yzen of 4.e2 in. cal. 

Distance , SOO yds. 

Canv'as (arff-ei, S>/t. ^y 45/6. 

Firiny -sjjher. case . FacA sTiell coniaininy 82 lead ^a?2s O.SSm.tAa. 

and 0.07/ Us. weiyM. To<a2 weiyM ef case sTiet (yia-ed J' /4 .7 l^s 
CAargre , 2.6 Ih- 
Elei/aiion , i'fS'. 
Sice rounds fired de2i^eraiely. 
No. 0/ ia^s fired, 492. 
No. 0/ A 1 6s, /84. 
Bormann fuze cut to /'.'S 

— /fi 2^f * 3^f rounds jiursi in /.75 a^ouf fOOfl. in front. -4^, rovnd 
did nol explode (7os{J: — 5ti round ^urai tSft. jieyond iaryei (2osiJ.— 
ffff round Itrrsi in J.'S, 60/f. in front. 



TRIAL No. 19. 



12 pdr. JVa/Johon ^un o/ in. cal. 
J?is(ance , 500 yds . 
CanVas iargei , Sf ft. Jby 45 ft. 

FiriTiff splterical Case ^hoi. Uac^ sheli conhtiningr 82 lead ^alis ^ 
0 69 in. c/iam. «, O O?/ 7jis. -yreiff^i. Tofal yreiykt efone case sief (ftxedJ/AJIh. 

CAarge , 2 5 /A. 

Se^en rottnc/s fired m /.'S/" 
No. of ialh fired, S2\7= 574. 
¥o. of hii.i , 56. 
Bormann fu^ecui to /'5. 
/st round /lursi iei/ond taryei . — JVone were ff^ood ^ine s^ois. 
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TRIAL No. 20. 

S in. S'zeye Moyritzer. 

Bisiance , 500 yds . 
'Carii/as iaryei , 9 ft. jiy^S/i. 

Firing spherica? case sAot . Each sAell coniaiTiingr 48e 7ead iails of 
. 0. 6.9 in. diam. ^ O. 07f Us. ireiyM. Tofal weiyAf of one case shot 59.6Us. 
CAarye , A- 7^s. 

Four rounds fired deti^erately. 

Necessary time i.'2Sf5 , as jiefore determined. 

^ ^a?is fired, 
No. of Tiits , //?. 

/st. round. Ehd 2 ', Fuae /'75, ^itrsi ZOO ft. short. 3 re/. rouvdMtev^3jI'uze2'^ursi ZSOft. sXoft. 
2nd. ,, „ 2°30' „ 2r „ 20O„ „ 4tA. „ „ 4.° „ 2".5 „ ^75 „ „ 



TRIAL No. 21. 

Gaflinff ^0 Iiarrel ffun of 0.42 in. cal. 

Bisiance , 500 yds. 

Cani/as target, S /l. J>y -^Sfl. 

Firing' sinff?c solid shot in upriyTii cases deiiierately. 

4-0 iaiis in each case. 
No. of sTtois fired , SOO. 
^ ?ii(s , 557. 



TRIAL No. 23. 

^2 pdr. JVapo2eon g'un ^ 4.S2 in. cal. 
Distance , SOO yds. 
Canvas targ^et , S)f(. fiy 45 f(. 
Firing spherical Case shot. 
Seven rounds 'fired in f.'So' 
SleVaiion , 2.° 

For three rounds the fuse was cut to 2 'A , and /or the other 

Jour to 2'— Tyro did not 2>arsi ,and three ^ursi }eyond taryet. 
No. of hUs , 35. 



TRIAL No. 25. 



Gatiinff /l>arrel g'un of 0.42 in. cat 
Disiance, 800 yds. 
Canvas iargf!* 9/i. jby 45ft: 

firinsr aing'Ie solid s?iot in vtprigrAi causes deliberately. 

4o in eac^ case. 

No trial sfioi made ^e/orc /irivy 
No. of sAois fired , eOO. 
Wo. 0/ Aits , /06. 

Slrony ^5 kr>of ireeze across 7i„e of fire. 



TRIAL No. 26. 

Gatiiny /O ^arre7 yvn of 0.42 in. -caL 
Distance , 800 yds 
Canvas iaryet , Sft. by 4-5 ft. 
Firing sinyle solid shot in upriybi cases . 

40 balls in each case. 
Forty trial ro-unds fired to yet ranye. 
Wo. of shots fired , ffOO. 
Wo. ^ h its , 534. 

Srisfr bfeeze across line of fire. 



TRIAL No. 27. 



Gailinff /O parrel grun of 0.42 -in. ca?. 
J)is6ance, i200 yd^. 
OanT/a^s 6argre^ , S/t. ^y-iS^ft. 

Firinff sinyle so?icl jAot yrit^ zcpriyAi case^ . 

Ojcillafor not used. 

Gun aimed at centre ^ fargrei . 
No. 0/ Ao(s fired de2i^eraieiy , 600. 
No. , /SO. 

Wind fresh from rear to front. 
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TRIAL No. 28. 

Gat^inff /O barrel ff-7./n of O. 4-? in. cal. 
Distance , /200 yds. 
CanVas iaryet , 9ft.2>y -^5 ft. 
Firiny sinyle solid sftoi rritk upriyAt cases. 

OsciUator -not used. 

Gun aimed at centre of iaryet. 
No. of sAots fired dehierately , 600 . 
No. if Aits , 4-/3. 
yfind fresh, from rear to front 



TRIAL No. 29. 



in. Rifled Sieye Gun. 
Column of ien ioard ^arffeis , eac/i 6'/eef SO/eei, 

jalaced 50 /eei a/)a7-6 , one ,be^inJ iJie ot^ier. 

Material , inch yeUoyv joine boards. 
Disfcen ce of or nearest fargrei , fOOO yds. 

Firinff sArajonei ) eacA containiny fGS lead ]^a7?s qf 

O. G9 in. ca2. 

Total weiy^i of jjrojeciile , 32 7^s. 

Sttrsiiny cAarye , 3 ozs. 

ScAenil's /percussion fuze . 
J^our rounds fi-red deii/bera^eiy . 
CPiarye , 3 Us . 
U2eVation , 2.° 50' 
No of 2>aiis fired , &72. 
No. (f ?t 'ifs , 33-1^. 

/st Tioz^nd iurst WO feet in front of /st. iaryet. 

Time of Hiurstiny , 3.76. 
2nd. Bound did not f>urst. 
3rd. Bound lurst in front of ZtA.taryei. 

Time of iurstiny , 3".75. 
^hth. Bound 2>zerst a/iode t?ie column. 



Wind o2>lifue to 'line of fire , from left to riy?it and 
aTtead, eiyAt to ten miles joer ?iour. 



TRIAL No. 29. 

/Oik. Tars'et. 



■ 



mm 



7 th. Tarffi 



3rrl Tarye( 



TRIAL No, 30. 



^t'A> in. Rifle</ tSieffe Gun. 
Column of ten /joare/ tarffef.y, cacA e fee^ ,iy 50feet , 
jo/aced SO feet ajoart , one /leA lnd ti^ie ofAer. 
Material , incA yel/ow jaine /joarr/s. 
instance of fst. Of nearest targ^et , WOO yd^. 
Firing ^Arajcnei ; eacA containingr /ffS lead Au//s of, 
in. cal 

Totai yreiff'At of projectile , 32 ih'- 

Bursting' cAarye , 3 v^s. 

ScAenAl'-s jjercuss ion fuze . 
four round<s fired deliAerately. 
CAarye , 3 Us. 
Elevation, 2° ^5.' 
No. of ^alts fired , 6'72 . 
JVo. of Ails , 



fst. Jtound J>ursi in front and to tAe riffhi of /si.tarffet. 

Time of '^urstiny , 3". 3 
2nd. Hound Aur.Tf zn front and to tAe riyAl of /st turret 

Time of ^urstinff , 3'.' 
3rd. Jiound fiurst in front and to tAe riyAt (f /st. target. 

Time (f ^t(rstiny,3"/5. 
4tA. Jtounet At/rst Aeyond /-ft. taryet. 

Time tf.^nrstiny ,3''A6. 

Wind oMi^uely across Une of fire , froTn left to ri^Atand 
aAe,ad , eiyAt to ten miles jjer AozeT , dariaAle . 



TRIAL No. 30. 
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8l7i Tarffei. 



Wi- 
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TRIAL No. 31. 



Sin. /Sieffe Howiizer. 
Column ten l>oard iarffeis , each G feet /fy 50 feet, 

jjlaced SO yiee^ apart , one ^eAind tAe other. 

Material , i-ncA ye^Miv />tne boards. 
Distance of /si. or nearest target , /OOO yds. 
Jf'irinff spherical case sAot ; each dontainingr 4-70 lead 

^aUs of O Gd in. caL-Weiyht of jorofectUe ,G02h-3 ozs. 

jBurstiny charge , /<5 ozs. 

jTime fuze , j>aper, 4'/g seconds . 
Footer rounds fired deliberately. 
CAarye , /Af. 

Uhi^ation, e:jo'. 

No. of ;i>aih fired , /SSO. 

JVo. If k its , e/5. 



f<yt. Hound iAi/.r,Tt to rig' At and kiyA. 

Time of ;^urstinff , 5".25. 
2nd. /found ^urst to riyhi of taryet ; lost. 

Time of ^urstinff , 5'.20. 
3rd. Bra and 2>urst to rig' At and AigA. 

Tzme of ;^UTstinff, 5" 
■4-fA. Hound i&urst to riyAt and strzi cA yround in front. 

Time <f izirstinffj 5." 

Wind across line of fire from left to riyAi , eigrAt -miles 
per hour. 



TRIAL No.31. 





3rd Tarffet- 



TRIAL No. 32. 



* in. Sieff-e Howitzer 
Column ^ ^en loard (arg-efs , eaci ff feet SO feet, 

placed SO /fef ajoari , one ieAinc/ tAe o^Aer. 

J^afe ria/ , inch yeilow jpine ioare£s. 
DishiiicK of /^i. or Ttearesi ^arfi-erf , /OOO yds. 
Firingr .f/iAe/ica/ vr/se sAoff , each co ntai nirig^ 4^70 2ead 

iails of O.e'S in. cu/ -Weight of projecf lie, &0?h3(a.i. 

Bzersiingr cAarffe , iS ozs . 

Time fv.sie , paper , A'/i .veconi/s . 
Four rounds fired deiiierately. 
CharffC , ff l^s. 
IIleL^aiion , 6'fO! 
No. ^ ialls fired , /SSO. 
No. of hits , 4^07. 
/si. Bound: 

FledaHon. , S°/0' 

F-uze , J/-'/! seconds. 

rime of iursiinff , S .25 sechnds. 
2nd. Bound: 

Ftize , A-'/i seconds. 
Time of ikursiinff , S.25 seconds. 
3rd. Round: 

UleVcoiion., ffr/o: 

Fuze., 'i-'/2 seconds. 

fime of /^ursiinff' , 5.6 seconds. 
4-th. Bound: 

Fledcetiort , S.' 

Fuze , ^'/i seconds. 

Tiyne of f>urstinff, 4^.75 seconds. 
On?^ one sAeU Ursi yriiAin tAe colurnn . 



TRIAL No. 32. 
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TRIAL No. 33. 



GcitliHff W parrel g'un of in. caL 

Co/t(/fin of frn jhoarcf {ar-ffeis, eacA 6'feef /by 50 feci , 

placed 50 feef apart , one ^e^tnd tAe otAe r, representing 

a colr^mri of compartict approacAi/iff yi^n. 

Afaterial, i?ick yet/o>r joine />oard6. 
Distance of /st or nearest targret, /OOO yc/s . 
Firing single solid s 'kot yfitji upriyAt cases, de/i^eratety. 

40 /l>at?s in eacA case. 
E/e>/ation , 2° 
A^O. of iAots fired, &00. 

JVo. of hits , 52ff. 

TAe aim was too 2oyy in tAis case. 

Wind from teft to riyAt across line of fire , four miles 



TRIAL No. 33. 
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ffik. Tarff-ei. 
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2nd! Tar vet 



TRIAL No. 34. 



Gathnff /O />arre( g^un of 0.42 in. ca/.. 
Co/umn of fen ^oard targets , eacTi <?feef jby 50 feei, 

p/aced SOfeef a/jari , one AeAind iie ot/t e r,represenfinsf 

a column of companies app rnac/tinr/ ffun. 

Maferial , incA yel/ow pi?ic /'ocrrr/.s. 
Distance of /si. or nearest ta rffet , /OOO yets. 
Firitiy sinyle solid shot yfith uprig'/it cases, det i,ieratety. 

4 0 il>ai?s in eacA case. 
Ete-i/ation , 2° 30! 
]\'o. 0/ sAots fired, GOO. 

No. of Jtits , m. 

Wind from left to riyAt across iint of fire , four rnites 



TRIAL No. 34. 

/O/A. Tarffet. 
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y^t Tarffet. 



